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New Railroad Frog Planer. 


The cut accompanying this represents 4 
new railroad frog planer, with gibbed platen, 
built by the G. A. Gray Co., Cincinnati, 
Ohio. As the illustration is from a photo- 
graph made directly from the machine, there 
is little to be said by way of description. 

The machine is very heavy, as may be 
seen, the bed having a depth of two feet, and 
is intended to set flat on foundation, without 
the intervention of legs. The uprights have 
a width of ten inches on the face where the 
cross-slide takes bearing, 
giving the required rigid- 
ity against the strain of 
the side tool, which is used 


almost entirely on this 
class of work. 
The platen, although 


very heavy, has, in addi- 
tion to’its weight to keep 
it down, a pair of gibs, 
which are placed in the 
middle of the bed under 
the platen, and may be 
adjusted to keep the platen 
from lifting under heavy 
side cuts, 
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Design, Construction, Repairs and Man. | 


agement of Marine Steam Engines and 
Boilers. 


By W. H. HorrMan. 
FIFTH PAPER. 
We have fixed the size of our main crank 
shaft journals ona basis of 400 pounds’ work- 


ing pressure per square inch, although, allow- 
ing for the average back pressure calculated 





| from the initial and terminal back pressures, | 
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The driving pulleys are four feet diameter, 
with 44 inch face, and backing pulleys are so 
proportioned as to give a quick return of 
three to one. All the gearing is very heavy, 
the rack and wheel being three inches pitch, 
with nine inches face. All pinions are cut 
from solid steel forged under the hammer, 

The cross rail has a width of eighteen 
inches ; saddles are two feet square ; tool box 
is eleven inches wide, and has two heavy 
steel clamps, held by four bolts one and 
a-quarter inch diameter, for clamping the 
tools, 

These machines are made to take thirty-six 
inches wide and high, and to plane fourteen 
feet and sixteen feet long; weight, about 
40,000 pounds. 
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It is acknowledged by an English engineer- 
ing journal that the progress which is made 
in this country with electric lighting is enor- 


mous, when compared to what is being done 


in England. 
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the actual journal pressure will rarely be over 
| 370 pounds per square inch. 
| Coming to the proportions of the crank- 
pins, we must provide sufficient surface to in- 
sure long continuous running, as these im- 
portant members on our proposed engine are 
traveling in a 54” circle at a rapid pace, and 
are therefore not readily examined in case of 
heating, while the shaft journals revolve in 


stationary boxes, that can always be readily | 


reached, and the lubrication closely watched. 
A crank-pin must be made no larger than 


necessary for safe work, for the reason that | 


its weight must be kept at aminimum. Con- 


sidering the above conditions, I have always 


. . | 
made it a practice to deduct from the abso- 


lute initial piston pressure 33 per cent. when 


calculating the size of triple expansion marine | 


engine crank-pins. Of course this deduction 
represents a portion of the back pressure be- 
tween the initial and intermediate cylinders. 


Our absolute initial pressure being 175 pounds, 


and making a deduction of 88 per cent., we | 
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find we have a total load on the initial piston 
of 62,000 pounds, which, of course, is trans- 
mitted to the high pressure crank-pin, and 
this load, divided by our working factor of 
400 pounds per square inch, calls for 155 
square inches of actual pin surface. As in 
the case of the shaft journals, we must add 
30 percent. to this surface, to allow for errors 
in fitting, etc., 
that will measure 200 square inches. 

The care taken as to the length of the crank- 
shaft journals must be observed in designing 
the crank-pins, and for this reason the crank- 


so we must really have a pin 
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» FroG PLANER. 

pins on the modern triple expansion engine 
will often be found to be larger than the shaft 
journals. We will, therefore, distribute the 
200 square inches ona_ pin 134 inches in di- 
ameter, and 15 inches long. The portion of 


plates will be enlarged to the same size as the 





body portion of the crank-shaft, which 
is 154 inches, while the corners must be 
rounded up from the pin surface to the 


|body, with the same radius as that of the 
shaft. 

The pins should be forged of the best qual- 
ity of mild steel. After forging, they should 
be bored and reamed to fit a 5” standard turn- 
On this arbor the pins should be 
turned and ground to size. 
crank-pin insures strength, as all central im- 


ing arbor. 
The boring of a 


and finishing of the pin is begun. This cen 
| tral hole can be used for lubricating and cool 


ing the pin in case of heating, and it re- 


the pins extending into the crank-arms or 


perfections are removed, and any extending 
flaws can be discovered before the turning | pelling machinery, but within the past fifteen 
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moves a large portion of the useless weight 
always present in large crank-pins, 

The writer fitted tive marine engines with 
hollow crank-pins in 1882 and 1888, and in 
every case these pins worked perfectly under 
the most trying conditions. During an ex- 
tended speed trial, and when all the engine 
crank-pin journals were quite new, a set of 
54" crank-pins with 2” holes entirely through 
them times instantly 
cooled, by a short application of the water 
jet, the stream passing through the pin. Now 
54’ pins running continuously for six hours 

at 165, revolutions is not 


were several almost 


bad work, especially as the 
pressure persquare inch on 
the journal was about 468 
pounds. Another instance 
Was anew engine built by 
the writer, in which on the 
lirst trial a 10} pin made 
from 65 to 80 
on a sea trial lasting nine 


revolutions 


hours, without overheating 
or even an adjustment of 
the boxes, and there were 
only two applications of the 
water jet through the pin 
during the trial. 








The raising of the ends of the pins above 
the journal surface enables us to make am- 
ple key fastenings without weakening the pin, 
the crank-shaft sec- 
tions where they enter the crank-arms or 


and the same is true of 


plates. 

The next in order are the crank-pin boxes, 
and connecting rod, for they must both be 
considered together in order to make the 
explanations clear, 

The crank end of the connecting rod is one 
of the most important details of a marine 
engine. It must be strong, and as light as 
conditions will permit, and by all means easy 
to adjust and repair. Surely these combined 
difficult to meet, 
| and there is probably no part of the machine 





conditions are somewhat 
| that requires more thought in designing, 
| Sea service has always been severe on the pro- 


| years the labor has been increasing, until now 
poms have the most exacting duties ever pre- 
sented in the long and brilliant history of 
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From 
marine boiler pressures were more than dou- 


marine engineering. 


bled, as they went upward from 35 to 90 


pounds, and within the past four years they 
have been doubled again. 

From 40 revolutions on a 5 foot stroke screw 
engine, we now have 68 revolutions per minute 
ona 6 foot stroke engine, both of the vertical 
type. Propeller wheels have advanced from 
20 feet to 35 feet pitch, and crank-shafts from 
16° to 21 
ing rods of the old designs and proportions 


diameter. Of course the connect 
were not suited to the new requirements, con- 
sequently there has been a thorough revision 
of the connecting rod designs. 

What has generally been called the ‘* En 
glish end,” for the crank end, is probably 
the most popular, and I consider it justly so. 
It is exceedingly strong, very simple in con- 
struction, and easy to repair. It can be made 
lighter than any other marine rod, and can be 
of 
There is, however, more than one style of 
‘* English end,” and I will here describe one 
of the original, and a few of the late designs. 
One of the oldest types of this connecting 
rod was used on the oscillating and side lever 


disconnected quickly in case accident. 


marine engines built twenty-five years ago. 
These were ponderous compared with the 
present designs, as they had no large steel 
forgings then, and therefore made up in quan- 
tity what they lacked in quality. 

The steamship ‘‘Great Eastern” had the 
old style ‘* English end” on both her paddle 
This ship was begun in 
1854 and completed in 1859. She 680 
feet long, 83 feet beam, and 58 feet deep. At 
28 feet draft her displacement was 24,000 tons 
Her boilers contained 44,000 
The paddle 


engines were four in number, each having a 


and screw engines. 
was 


measurement. 
square feet of heating surface. 


cylinder 74" diameter and a piston stroke of 
14 feet. 
each having a cylinder 84 
piston stroke of 4 feet. The combined power | 
of these engines was 10.340 indicated horse- 


a) 


power, and the speed of the ship about 14 
knots per hour. 

To digress alittle, let uscompare the above 
dimensions with one of the latest English 
steamships, completed, I think, in August of 
last year for the East India trade. 
is 482 feet long, 52 feet 


Displacement 6,500 


This new vessel 


beam and 87 feet deep. 


tons. She has a three crank (120°) angle | 
triple expansion engine, as follows: High 
pressure cylinder, 46 diameter ; interme 


diate cylinder, 73’ diameter ; low pressure 
cylinder, 112” diameter, and a stroke of 6 feet 
on all pistons. She has developed 9,000 | 
horse-power, and has made 18 knots per hour 
on regular work, and in a trial developed 
10,210 horse-power. Regular boiler pressure 
Thus it that this | 
new ship with a little over a quarter of the 


160 pounds, will be seen 


‘ 
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displacement of the ‘‘ Great Eastern,” has | 


as much power in three cylinders as 
the latter ship had in cight, and two. of 
these dre smaller than those of the big 


vessel. 

It will be noticed that the ‘‘ Great Eastern ”’ 
had but 
displacement, while the modern ship just 
1.4 


10 


foi) Of a horse-power for cach ton of 
cited has horse-power for each ton of 
displacement. It is said the new Inman and 
White Star steamships will have 1,55, horse 
power per ton of displacement, 

The top end of the piston rods on the oscil 
lating paddle engines of the ‘‘ Great Eastern ” 
were fitted with the ‘* English end,” and both 
ends of the rods on the screw engines were 
of similar design, which was one of the first 
patterns. This consisted in making two half 
boxes to clasp the pin journals, and on either 
side of these was a heavy forged block. 
Through this mass of brass and iron, and on 
each side of the pin, and close to it, passed a 
turned bolt or rod which was extended to the 
crosshead boxes, passing through them in the 
were forged 


same manner. Distance collars 


on these rods, and the boxes drawn against 
them by heavy nuts with lock rings. 

A second form of this rod, and one used in 
naval ships, dispensed with the forged caps, 
and brought the boxes down on the collars, 
and a third form had but one bolt or rod di 


rectly in line with the pin centers, and screwed 


or keyed to the inner half boxes, the outer 


1868 to 1878 the | 


extensive busipess, and about tive tons of 
copper per month are now used up in 
making commutator bars and segments. 


| necessary to cast at least a part of them, 


copper as would admit of its being cast. 


| they were making commutator bars in this 
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half boxes being held on by two regular cap 
bolts. 

The new ‘‘English rod,” or the one used 
for the past fifteen years, has a yoke end for 
the crosshead end, and is forged in one piece, 
with the exception of the cap on the crank 
end. The main center of the rod is generally 
round in section, and tapered from each end 
to the center, though some builders taper 
from the crank-pin butt to the yoke end. 
Some have a rectangular section tapered in 
the widest direction upward. Some are rect- 
the 
out, like the new locomotive rods. 


angular in section, with center milled 

Most any of these designs are good, and 
cheap to build compared with a strap connec- 
tion. The lower end is simply a tee head, 
forged to the center body of the rod. The 
upper yoke end is opened wide enough to re- 
the crosshead 
The 


head boxes are held in the steel piston forging, 


ceive the crosshead boxes, and 
pin is made fast in the yoke. Cross- 
with a cap similar to the one on the lower 
end of the connecting rod. This combination 
the 


that are found in no other, and it has been 


for main transmission has advantages 


thoroughly tried for years. It is cheap to 
construct, easy to adjust and repair, and safe 
in heavy weather. 


ae 
Shop Notes. 


Upon a recent visit to the works of the 
Billings & Spencer Co., at Hartford, 
found them busy and making a very large 
drop 
forgings for almost every conceivable pur- 
pose. 


we 


and constantly increasing variety of 


The smallest forging they are at present 
making is used on a type-writer and weighs 
one-sixteenth of an ounce; the heaviest is the 
connecting rod of the Westinghouse engine, 

There were four screw engines also, | 
diameter, and 


and weighs 40 pounds. 
The making of drop forgings for electrical 
work out of pure copper has grown into an 


Unalloyed copper is best for this purpose, but 
it had not because the bars 
were of such shape that it was considered 


been available 


afterwards brazing the parts together to form 
the complete bar. 

Since pure copper cannot be cast, they 
were made of an alloy containing as much 


Mr. Billings happening into a shop where 
way, offered to make them of a solid piece 
of pure copper—a _ proposition which nearly 
took the away from the Swedish 
electrician who was doing the work, but 
which, notwithstanding his skepticism, led to 
the present business of drop forging them, 
and the of the old 
method. 


breath 


entire abandonment 
Forty-three varieties of sewing machine 
four of them 
for sewing machine builders in England, who 


shuttles have been made here : 


freely admit their superiority over anything 
in that line obtainable in England, 

The machinery and tools for making these 
shuttles and the bobbins are quite interesting | 


; : 
to the mechanic, the latter being made en- | 
tirely by automatic machinery. The steel 


wire is fed into a machine which automati 


cally cuts it off to the right length, and 
shapes the ends to the proper form, after 
which the pieces go to a machine which 
hardens the ends. They are here placed in| 
an inclined box, the width of which equals 


the length of the wires; at the lower end of 
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They are held in place meantime by a flat 
spring which encircles this part of the wheel, 
and just as they are heated to the proper 
point for hardening, they reach the end of 
the spring and drop into a tank of water. 
Another machine makes the brass washers, 
drilling the holes, shaping the washers, and 
cutting them off from a brass rod automati- 
cally. Seventeen years ago when Mr. Bil- 


bins, all these operations were performed by 
hand, not so well as now, and at double the 
cost, they being furnished now at from $5 to 
$7 per thousand. 

In what Mr. Billings calls his ‘‘ die house”’ 
there are about 100 tons of drop and trip- 
hammer dies, which are placed there for 
safe keeping when not in use, the form of 
the impressions in many of them having 
become familiar to mechanics, soldiers, 
sportsmen, wheelmen and others throughout 
most of the civilized world. 

We were shown some specimens of steel 
tubing, parts of which had been reduced in 
diameter under dies, the effect of the opera- 
tion being somewhat remarkable. There 
seems to be little or no tendency to lengthen 
the tube, when its diameter is reduced in this 
manner, but the surplus stock is taken up 
by the thickening of the reduced portion. 
One specimen was a piece of steel tube about 
three inches diameter, and six inches long, 
about four inches of which had been drawn 
down to about an inch in diameter, leaving a 
portion at each end the original size. 
shoulders were formed, not being over 3 
from square. We saw also. a ‘‘ box” for a 
vehicle wheel, which had been made of a 
piece of weldless steel tube reduced to the 
proper taper under dies, and flanged. 

In the fire-proof storeroom where the 
finished stock is kept, is an exhibit, which, on 
account of its great variety, and the elegance 


Good 


and finish of the articles, is quite interesting 
to the mechanic, especially when we con- 
sider that, notwithstanding the antiquity of 
the art of forging, this is all the product of 
an art which has been acquired within acom- 
paratively few years, and has reached its 
highest development in this country. 

A good deal of the work is polished, and, 
as a protection from rust, had been given a 
very light coating of vaseline. This is a 
new substance for that purpose, and serves 
admirably, a light coating of it being color- 
less and scarcely perceptible yet being an 
effectual and complete protection. After 
trying nearly everything else they consider 
it the best, a fact which many of our readers 


will be glad to know. 
le 
xpansion of Steam. 
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Notes on the E 
By Ricuarp H. BuEt. 


THIRD PAPER. 


It is not unusual to lay off the theoretical 
expansion and compression curves upon indi- 
cator diagrams, and this can be done by cal- 
culation, as already explained. But graphic- 
al methods of constructing the curves are 
sometimes more convenient. Both methods, 
the graphical and the arithmetical, are illus- 
trated below. 

The graphical constructions of the isother- 
mal curve of expansion are numerous, as 
the reader is doubtless aware, and only two 
The con- 
indicator 


of the simplest are here presented, 


structions are made upon actual 
diagrams, 

In Fig. 2, page 38, the indicator diagram, A 
BC DE, from a condensing engine, is given. 


FG isthe vacuum line, and the clearance is 34 





this box is an opening wide enough to admit 
the edge of a wheel which has across its face | 
little notches or teeth, just wide and deep | 
enough to hold one wire. This wheel is about 12 
inches diameter, and as the edge of it passes | 
| 


SO | 


i 


slowly up through the box, a wire falls into 
The wheel 
rower than the length 
that the length it 
harden at each end projects out over the 
of continued 
revolution they are carried over to the oppo 


somewhat 
the 


is desired 


is 
of 
which 


each notch. nar 


wires, 
) 


edge 


the wheel, and by its | 
| 





| diculars are erected on the vacuum line, thus 


distance, F’' J, equal to 0.0325 of F G, and 
a perpendicular J H is erected 


stroke of the engine. 
of cut-off, which must be selected by inspec- 
site side, where the flames from two Bunsen | tion, a perpendicular, M }, is drawn, and a 
burners are directed against them, and the} horizontal line, 6, is drawn through the | 
ends heated 


per cent. of the piston displacement. It is 
required to draw the isothermal curve of ex- 
pansion, For this purpose, limiting perpen- 


tixing the length, F/G, of the diagram. The 
length of the diagram is then increased by a 


‘ 
cy 


rT °G. 
Evidently, #’ /, or a H, represents the equiva- 
lent length of clearance, #’G representing the 
Through B, the point 


to 


lings started the manufacture of these bob-. 
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mum pressure before cut-off. All the dat, 
for the eonstruction of the isothermal curye 
of expansion are now at hand. Divide the 
perpendicular H Jinto any even number of 
equal parts, in this case 8. Produce the 
line H J to K, making J K one-half of // /. 
and dividing 7 K into parts equal to the 
visions of 7 J. From A draw the horizonta| 
line, A L, and from 3, the theoretical point of 
cut-off, draw a straight line through ¢, ihe 
middle point of H J, cutting the horizor 
line drawn from K, in the point Z. Dray 
horizontal lines from the several points of 
vision of HJ. From ZL draw a straight | 
through d, and the point 7, in which the | 
cuts the horizontal drawn through the fi 
point of division of the line H J, is one po 
of the required curve. Similarly, m, | 
point in which a straight line drawn throug); 
Land e, cuts the horizontal line draw 
through the second division of HJ, is anoth 
point of the required curve. The points 1, 

¢, are found in a similar manner, and 
curve, bl mn oc, drawn through th 
points, is the required isothermal curve of e¢: 
pansion. 

Fig. 3 illustrates the application of. th 
method of construction to the theoretic 
curve of compression. The given indicato: 
diagram from a non-condensing engine, 
A BCD E, the atmospheric line is F' (@, th 
compression ceases at #, and the clearance is 
10 per cent. of the piston displacement. A 
suming the pressure of the atmosphere to bh 
14.7 pounds per square inch, the perpendicu 
lar distance, C O, between the atmospheric 
and vacuum lines is 14.7 divided by the seal 
of the diagram. Thus, if the scale is 40) 
pounds to the inch, 

co —'147 
40 
Make P Z, j, or 10 per cent. of PO, and 
erect a perpendicular 1 H. At EH, the point 
where compression ceases, draw a_ horizontal 
line # K cutting the perpendicular HL at 
Divide A ZL into any even number of equa! 
parts, produce H L to M, making 1 M= 4K 
L. Draw a horizontal line MN, from WV 
Through # and the middle point of AK / 
draw a straight line He V, cutting MN in the 
point V. Then proceed to construct points 
h, i, k, l,m of the required theoretical com 
pression curve in the manner previously ex 
plained. 
For short cut-offs and for most cases of com 
pression, the construction shown in Fig. 4 will 
be found very convenient. A BCD Eisth 
given indicator diagram, from a condensing 
engine, and F' Gis the atmospheric line 
The clearance is 1,5, per cent. of the piston 
displacement, and HK is laid off, 0.016 of 
H JI, the length the diagram. The 
vacuum line is drawn, making C J equal to 
14.7 divided by the scale of the diagram, 
and on the line A /, produced, are laid of! 
any number of equal spaces, each equal to A 
N, the distance from commencement 
stroke to cut-off, plus clearance. Perpendic 
ulars are erected at each point of division, and 
from M, the point of cut-off, 
straight lines Mec, Me, Mg, ete., are drawn 
to the several divisions of A J. The point 4, 
Me cuts the 
pendicular erected on the preceding point of 
division of the line A J, is one point of the 
required curve ; d, where the straight line V 
cuts the perpendicular 
another point, and in similar manner, other 


‘ 
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if 


sid 


= 0.37 inch. 


cu 





’ th 
of th 


be 


ol 
theoretical 


where the straight line per 


¢, 18 


e erected at 
points f, 4, k,m,o,qand s are determined, 
and the curve drawn through these points is 
the required isothermal expansion line, 

2, 3 and 4, 
are all taken from well-known automatic cut 
off engines, and are fair specimens, according 
to the writer’s experience, of the ordinary 
of The will 
observe that they are not as good as the 
diagrams usually published in the trade cata 
logues of engine manufacturers, and it is not 
unlikely that the latter diagrams were taken 
under exceptional circumstances. 

Many engineers prefer to lay off the theo 
retical diagram by and this 
method will now be illustrated by an ex 
ample. ; 

Let the data be as follows : 


The diagrams shown in Figs. 


action such engines. reader 


calculation, 





point ou the diagram representing the maxi- 





Diameter of cylinder=12 inches. 
Stroke=24 inches. 
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Clearance=8 per cent. of piston displace- 
ment. 
Back pressure=10 pounds per square inch. 
Initial pressure=40 pounds per square 
inch. (Pressures are absolute, above a 
vacuum.) 
{dmission valve closes three inches from 
commencement of stroke. 
Exhaust two 
termination of return stroke. 
The apparent cut-off in this case is 
3 
24 —*- | 


valve closes inches from 





The real cut-off is 


3+ 0.03 x 24 0.150 
== 0,150. 
24 +.0.08 « 24 
Generally, calling D the distance from 
commencement of stroke to point of cut-off, 
S stroke of engine, ¢ fraction of clearance, | 


| 
| 
| 
apparent | 


R real ratio of expansion, and r 


| 

| 

| 

The apparent cut-off | 
1 D 


r S | 


ratio of expansion. 


The real cut-off 
1 
1 os 
=e or 
Le 


In the present example, 


H 
I 4+0.03 0.155 
er 1.03 1.08 
0.150. 
The real ratio of expan- 





the return stroke, the exhaust valve closes, 


tinal cushion pressure 


of the diagram 7 BD EL, where R is the 
real ratio of expansion, and P the absolute 
initial pressure, is 
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At K, two inches before the completion of | 
| 


and the steam is compressed during the re- | 
mainder of the stroke in a curve AN, laid | 
off by the following calculation : 


Pressure at A, 2 inches from termination | 


of stroke = 10 pounds per square inch. 


' Regia | 
Pressure at 1 inch from termination of | 
stroke 
2.72 
= 10 b 4 59 = 15.8. | 
1.72 | 
Pressure F’ N at termination of stroke = 


2.72 
= 10 - = $7.8. 
10 X 9.79 = 34 


The rule for finding the mean total pressure 


Mean total pressure 
1 +- hyperbolic logarithm R 
be Win R 


The hyperbolic logarithm of a number can 


PX 








| be found from the tables usually contained in | 
™ | 
engineers’ pocket-books, or it can be calculated 


a b 











sion, c 
és 
1.038 d i 
R= —— = 3.65. 
; 0.155 D 
It is assumed that the 
curve of expansion follows , 
Mariotte law, the pres e W G 
sure being In | 
versely as the —" 
volume. If P h Fig. #- 
is. the  abso- F 
lute initial K 
pressure, S the L 
stroke, w any distance be L M 
i . > 17 
yon! the point of cut-off ge 
from commencement — of : Vig. 4. 
stroke, p the absolute pres- 
sure at the distance 2 and 
D the distance from com- L 
mencement of stroke to f | 
. . . 4 ~ 
point of cut-off, a i | 
S ee ( 
D+exs BF i Mase > ; 
»= PX me 0 ak. 
/ w+exs L — 
4 qd , b 
Applying this formula to K\HN «a ¢ ee l n pr? 


the present case, observing 
that e X S 0.08 «K 24 

(0.72, the pressures at each inch of stroke 
beyond the point of cut-off are calculated as 
below : 

At 4 inches, 


as 
lw ~ 
) 40 » - 31.5. 
} x 4.72 
At 5 inches, 
3.72 
p 40 —- 26.0. 
it~ 
At 6 inches, 
ory 
vO.t~ 
i een 22.1. 
p 6.72 
and so on, giving the pressures : 


At 7 inches, 19.3; at 8 inches, 17.0; at 9 
inches, 15.3; at 10 inches, 13.9; at 11 inches, 
12.7: at 12 inches, 11.7; at 13 inches, 10.8 ; 
at 14 10.1; at 15 inches, 9.5; at 16 
inches, 8.9; at 17 inches, 8.4; at 18 inches, 


7.9; at 19 inches, 7.5; 


inches, 
at 20 inches, 7.2; at 
21 inches, 6.9 ; at 22 inches, 6.6 ; at 23 inches, 
6.3; at 24 inches, 6.0 pounds per square inch 
above a vacuum, 

Fig. 5 represents graphically the results of 
the preceding calculation, with some other 


the stroke (S). 
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above the line F H, and a curve B C D is| cut-off (D), the fraction of clearance (c), and 
drawn through the points so determined. 
This is the theoretical curve of expansion. 


From these data, 


Px D+(P—)b)xexs. 
b 


UCU = 


For the present case, 
1O= 40 x 8+ (40— 10) x 0.08 « 24 
: 10 


~ 
~ 


14.16 inches. 

Knowing the distance from termination of 
stroke 
fraction of clearance (¢) and the stroke (8), the 


to commencement of cushion (), the 


ratio of compression or cushion (.V) is found 
by the formula 


y d+exs 
] —e 
or, for the assumed data, 
9 9. 
N = 2+ X 4 _ 5.78. 


0.03 x 24 
The hyperbolic logarithm of 3.78 = 1.38, 
and if the final cushion pressure (C) is given, 
the mean absolute cushion pressure (7), or the 
mean height of the figure _V A M F, is 
,., hyperbolic logarithm V 
* 37 aa 


a= 


Or, 
a 1.838 
a= 8s. xX o ha. 


: 18.1 
37 


~ 


pounds per square inch. 
From the mean absolute cushion pressure 


froma table of common logarithms, remember- | (@) the back-pressure (4), the fraction of clear- 
‘ing that the hyperbolic logarithm of a num- | qnce (¢), the ratio of compression (.V), and the 





‘But, Gascon, here is a correspondent, J. 


B., of the American Macuintst, who 
would like to ask whether you did not aet 
rather hastily in discharging a draftsman for 
calculating the strains in order to know how 
into the crosshead of the 
thinks the 


much iron to put 


planer you are making. J. B. 


draftsman knew about how much the belt 
would pull, and could, therefore, easily 
calculate the greatest strain on the = cross- 
head.” 

‘There it is again. The draftsman knew 
‘about’ how much the belt would pull! 
Once more I say, if we base our calculations 
on ‘about,’ we as well might adbovt the 
answer and omit the calculations. Even 


were I to make calculations to learn the sizes 
of my planer parts, I should start at the 
That is, the thing 
given in the question would be the size. of 
the that I The 
width of the belt would be in the answer, 
and not in the question. 


other end of problem. 


work expected to plane. 


‘* In machine tools T suppose a large factor 
I have heard 
another name for this factor of safety—the 
the 


breakings, 


of safety would be allowable. 


factor of ignorance, From number of 


boiler and 


I should 


say that somebody ought to study up.some 


explosions, bridge 


house tumblings that I hear of, 
way ‘of avoiding the factor of danger. 

‘When a 
genius calculating 
strains, | think that 
him the field of a machine 
tool small. 
He is wanted by the bridge 


man has a 
for 
for 
shop is too 
makers and house builders. 


It would be more for my 


interest to have him in the 
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employ of my 
Labrihed. 


competitor 


‘But here comes Werner, 
that 
With 
him I will leave you to be 


one of my draftsmen 


Was not discharged. 
8 19 20 21 22 23 24 entertained,” 
Werner : 
eraduate of 


‘** Are 


a scien 


T asked 
you a 
titie school ?” 

Werner 
Was graduated by 
the 
versities, and for 


answered: ‘* | 
one of 
larger industrial uni 
fourteen 
years have been a practi 
cal draftsman,” 


Ti “What do think 














you 
calculating — strains 


the 


about 


to determine sizes of 
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EXPANSION OF STEAM.—SEE PAGE 2. 


ber is 2.3026 times the common logarithm of 
the In the example under 
consideration R = 6.65, and the hyperbolic 
1.895, the 


same number. 


logarithm of R = hence mean 

total presssure 

1+ 1.895 
6.65 


pounds per square inch, 


~ 


— 


40 X 


The mean effective pressure, uncorrected 
for clearance and cushion, or the mean height 
of the figure 7 B C G, is evidently obtained 
by subtracting the back pressure from the 
mean total pressure calculated above ; hence 
itis 17.4 — 10 

To correct the diagram for clearance, that 
is, to find the mean height (VW) of the diagram 
A BO G, having given the uncorrected mean 


7.4 pounds per square inch. 


effective pressure (7m), the initial pressure (2), 
and the fraction of clearance (C’), make M 

m—e X (P- in the present case, 
M = 7.4 — 0.08 X (40 — 7.4) = 6.4. 

It will be noticed that the only part of the 

diagram which represents useful work is that 


7) 2° OF, 


mean effective pressure corrected for clear 
ance (.V), the mean pressure corrected for back 
pressure, Clearance and cushion (/’), ow the 
the 


mean height of the effective diagram, A B 


true theoretical mean effective pressure 


C KN, is found by the expression 
F=M—cxXx(N 
For the present example, 
F = 6. 4 — 0.08 x (3. 78 — 1) & (18. 1—10) 
5.7 pounds per square inch. 


Ll) x (a b), 


». 

If a steam engine could be designed so as 
to give a diagram similar to the theoretical 
figure under consideration, the result of the 
preceding calculation could be used in’ prac 
But it is well known that the practical 
diagram seldom, if ever, coincides with the 


tice. 


lines drawn by theory, and it is a good en 
gine which will give as much as 95 per cent, 
of the theoretical pressure. Some further 
modifications of the theoretical diagram are 
explained in treating of the losses of heat, the 
object being to derive, at last, a theoretical 


diagram which shall agree fairly with prac 





ad parts of structures ?” 
‘In designing bridges, 


buildings, cranes, it is best 


calculations as a deter 
the the 


I know, machine 


to make help in 


mining sizes of parts. So far as 
tool makers do not make 
these calculations. Tools in use, T have no 
doubt, 
factor of safety than 


When 


of going to 


would be found to have a higher 


most other structures. 
instead 


the 


designing machine tools, 


the scientific text books, 


custom is to go tothe catalogues of other 
makers. 
“Even in the manufacture of steam 


engines, I fear there are either too many or too 
few calculations. A professor in the Stevens 
Institute just told me of a pillow block that, 
Wholly unmindful of ten as its factor of 
safety, very unexpectedly broke. 

“Tf we look at the planer crossheads from 
a half dozen makers, we shall see no two of 
the crossheads that are alike, their only re 
semblance being that they are made for the 
had 


led to similar results, we 


same purpose, If calculations been 


made, and if they 
should see more resemblance, one to another, 


items, which will be explained. which lies above the back pressure line @ //, tice. among the crossheads. The weakest planer 
In this figure / # isthe vacuum line, of so that, for a portion of the stroke repre ; i 7 crosshead I ever saw did not break.”’ 
any convenient length, divided into 24 equal sented by C //, the back pressure exceeds the Shop Notes. Bidding me good morning, Werner stepped 
parts by perpendiculars, as shown, #4 is’ positive pressure on the piston, This is one a cia back into the drawing room. Werner ap 
i3o, or three per cent, of FR. A scale of of the effects of an early cut-off, or a low in- ie sic she peared to be aman who says but little, and 
pressures is fixed, and @ // is laid off, to rep itial pressure of steam, and is usually caused No. 8. who always says less than he thinks, How 
resent the line of back pressure. /’ A is by the employment of an engine which is too ——— far the expression of his opinion is modified 
made equal to the initial pressure on the large for the work to be done, GASCON SPEAKS. by his working for Gascon I cannot state, 
scale, and A £B is drawn, including three per- The point C, in which the expansion curve I had called on Gascon to learn how he His) subdued manner contrasts strangely 


pendiculars, thus representing the fraction of 


stroke completed up to point of cut-off B. 


The pressures previously calculated are then pressure (/?), the back-pressure (4), the distance 
laid off on 


the remaining 





perpendiculars, 


cuts the back pressure line G #, is readily 


calculated, knowing the absolute initial 


from commencement of stroke to point of 


knew when he had taken the warp out of his 


planer. 
Gascon said ; ‘‘ To-day | have not the time 


to show you,” 





with the vigorous air of the impetuous 
Gascon, 
And I went away without learning how 


Gascon tested his planer, 













Moulding Small Castings. 
By S. BoLLLAND. 


There are many ways of moulding small 
work where large numbers of one kind are 
required, 
are wanted of a casting, such as is seen in 
Fig. 838, the pattern is 
placed along with others in a flask like the 


plan and section at 


one shown at Fig. 85, taking care to joint 
the half of the round 
edge, so that, after the impression of the top 


down to curve on 
side has been taken in the cope or top part of 
flask, the pattern can be withdrawn, the gates 
to the various castings being cut with tools 
for the purpose. All this is proper where a 
different casting (or castings) are made in 
almost every flask, but such castings are in 
consequence very high in price, on account of 
the extra time required to make them, but 
when a large order of one kind of casting is 
given, a much better method may be adopted. 
A good method is shown at’ Figs. 84 and 85, 
being an illustration of the match-board system, 
and eminentiy suited for this kind of work. 
Let Fig. 84 be turned so that the cope side is 
at the bottom, and it will be more readily 
understood. the match- 
board takes the correct form of pattern up to 
the half of curve, The pat- 
terns—eight in number—are made fast to 
Fig. 85, the 
gates also being attached to board, the inten- 
tion being that when the board is lifted off 
all the patterns shall be drawn at once with 
the gates ready cut. 

As this work issmall, a snap flask will be 
all that To 
accomplish this, let the match-board be large 


As will be seen, 
as seen at B. 


this board as seen in plan at 


is required to mould them. 
enough to pin on the flask, the pins being 
long, so as to reach through the board and 
into the upper half of flask, as seen at A, 
Fig. 86. Commence by setting the flask 
down with ram the nowel 
and roll over on a rough board. (Let the 
engraving be now reversed, so as to have 
cope side on top.) Set in gate pin (, and 
ram the cope; after lifting off the cope, tap 
the corners of the match-board and draw off. 
Nothing remains now to be done but close 
the mould over eight 
incredibly short space of time. 

Fig. 87 shows another kind of casting,‘ 
which, if moulded in the ordinary way, there 
would be made. <A 
match-board in plan is shown at Fig. 88; ten 


board between, 


washers, made in an 


very slow progress 
patterns are arranged with gates attached. 
Should there be any difficulty in drawing 
these patterns with the match-board, they can 
be placed on the board loose and drawn from 
the sand separately. <A 
mould is shown at Fig. 86. 


section of such a 
As will be seen, 
The 
flask is shown, but though the pins are seen 
at the sides, it is intended that they shall be 
set in at the ends, as shown in plan, Fig. 88. 
Iron plates are of course secured to the edge 


a flask is needed for such a job as this. 


of the flask through which the pin passes ; 


these serve as a protection to the pin hole. 
See A, Fig. 88, and B, Fig. 86. 
The simplicity of this arrangement is 


apparent, and will recommend itself to any 
firm which once in a while receives an order 
for a large number of castings of a kind 
but have made 
them in the ordinary way on account of the 
cost of getting up an elaborate system of 
match plates. 
with the advantages gained, as very inferior 
men can readily turn off treble the quantity 


similar to those described, 


The cost is trifling compared 


of work they have been accustomed to by 
the ordinary system. 
ete 

A decision was recently rendered by Judge 
Colt in the U. 8S. Circuit Court at Boston, 
which is of interest to owners of patents and 
those who use patented machines, and_ in- 
volves the right of a purchaser to repair a 
patented machine in The 
defendants in this case claimed that they had 


his possession, 
a right to make and sell parts of a patented 
machine for the sole purpose of replacing 
parts which had been worn out. According 
to the decision, they have such right where 
the machine as an entirety is covered by a 
the 
several separate and distinct parts, which are 


patent, machine being composed of 
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not separately patented. But if a patent is 
obtained for a distinct part or element of a 
machine, a purchaser will infringe by re- 
placing that part. 

= 


Machine Designing. 


Ordinarily when one or two only ° 


By Pror. Joun E. Sweet. 


8 
An almost endless and likely profitless dis- 
cussion has been indulged in as to the proper 


way to guide a slide-rest, and different opin- | handiness is not to be despised even in a large 


ions exist. It is a question that, so far as 


principle is concerned, there ought to be some | 
way to settle which should not only govern 
the question in regard to the slide-rest of a 
lathe, but all slides that work against a tor- 
sional resistance, as it may be called—that is, 
a resistance that does not directly cppose th 
propelling power ; in other words, in a lathe 
the cutting point of the tool is not in line 
with the lead screw or rack, and a twisting 
strain has to be resisted by the slides, whereas 
inan upright drill the sliding sleeve is di- 
rectly over and in line with the drill, and 
subject to no side strain. 

‘* that the 
propelling power should be as near the resist- 


Does not the foregoing statement 


ance as possible, and the guide be as near in 
line with the two as possible,” embody the 
Neither of the two methods 
in common use meet this requirement to its 
fullest extent. The two-V New England 
plan seems like sending two men to do what 
one can do much better alone; and the in- 
consistency of guiding by the back edge of a 


true principle ? 


flat bed is prominently shown by considering 
what the result would be if carried to an ex- 


| 
| 
| 


’ 

| And so with sliding surfaces when work- 

‘ing on oil. If, to any extent elastic, they 
will, when unequally loaded, settle through 
the oil where the load exists and spring away 

| where it is not. 

The tool-post, or tool-holder, that permits 
of a tool being raised or lowered and turned 
around after the tool is set, without any sac- 

| rifice of absolute stability, will be better than 
| one in which either one of these features is 
sacrificed. Handiness becomes the more de- 


| 
| sirable as the machines are smaller, but 


| machine, except where solidity is sacrificed 





to obtain it. 











Fig. 2. 
MACHINE DESIGNING. 
The weak point ip nearly all (and so nearly | 
all that I feel pretty safe in saying all) small | 
planing machines is their absolute weakness 
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The remedy for the flimsy bed is the box 
section ; the remedy for the flimsy planer 
table is the deep box section, and with this 
advantage, that the upper edge can be made 
to shelve over above the reversing dogs to the 
full width between the housings. 

The parabolic form of housing is elegant 
in appearance, but theoretically right on|; 
when of uniform cross section. In some of 
the counterfeit sort the designers seem {) 
have seen the original Sellers, remember 
the form just well enough ‘to have got 
curve wrong end up, and knowing noth 
of the principle have succeeded in buildin 
housing that is absolutely weak and ab 
lutely ugly, with just enough of the origi) 
left to show from where it was stolen. 
the housing is constructed on the brace pla 
should not the braces be straight,’as in t 
old Bement, and the center line of stra 
pass through the center line of the brac 
If the housing is to take the form of a cury: 
the section should be practically unifor 
and the curve drawn by an artist. Man 
times housings are quite rigid enough in th 
direction of the travel of the table, but weak 
against side pressure. The hollow box se: 
tion, with secure attachment to the bed and 
a deep cross beam at the top, are the ren, 
dies. 

Raising and lowering crossheads, lar: 
and small, by two screws, is a slow and labo: 
ious job, and slow.when done by powe1 
Counter-weights just balancing the cros- 
head with metal straps rather than chains or 
ropes, large wheels with small anti-friction 
journals, and the crosshead guided by one 


i 


post only, changes a slow to a quick arrang: 


ment, and a task to a comfort. Housings o! 


treme. If a slide such as is used ona twenty- | as regards their ability to resist torsional | the hollow box section furnish an excelley 


inch lathe were placed upon a bed or shears 
twenty feet wide, it would work badly, and 
that which is bad, whencarried to an extreme, 
cannot well be less than half bad when car- 
ried half way. 

The ease with which a cast-iron bar can be 
sprung is many times overlooked. “There is 
about and 
likely other metals, which an exaggerated 
example renders more apparent than can be 
done by direct statement. Cast-iron, when | 
subject to a bending strain, acts like a stiff | 


| 


spring, but when subject to Compression it | 


another peculiarity cast-iron, 





Fig. 87 








strain in the bed, and both torsional and 
bending strain in the table. Is it an uncom 


has run any length of time cut ? 
it not a pretty difficult thing to find one that | 
is not cut, and is this because they are over- | 
loaged ? Not at all. Figure upat even fifty | 
pounds to the square inch of wearing surface 
what any planer ought to carry, and you wil | 
find that it is not from overloading. Twist | 
the bed upon the floor (and any of them will 
twist as easy as two bass-wood boards) and 
your table will rest the hardest on two corners. 
Strap, or bolt, or wedge a cast- 
ing upon the table, or tighten up 
a piece between a pair of centers 
eight or ten inches above the 
table, and bend the table to an 
extent only equal to the thickness 


| 
mon thing to see the ways of a plancr that. | 
| 











: 6 ae of the film of oil between the 

" | | SS surface of the ways, and the 
NP pee | SH lo large wearing surface is reduced 
iF =] RSS to two wearing points. In design- 
= | eee ing it should always be kept in 

a\| 7 re SS i WSS mind, or, in fact, it is found 
Tho | ‘OF ENG Or many times to be the correct 


thing to do to consider the piece 





as a stiff spring, and the stiffer 
the better. The tooth of a gear 
wheel is a cast-iron spring, and 
if only treated as would be a 





| [| 
FP Sa 




















\eo\ 


oly] (oe 


spring, many less would be brok- 
en. A point in evidence : 

The pinions in a train of rolls, 
which compel the two or more 
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rolls to travel in unison, are 























ae iC necessarily about as small at 
Al \ia the pitch line as the rolls them- 
bey ! o— 4s F= See ze EX : selves ; they are subject to con- 
Hi ee aot = = z=———= siderable strain and a terrible 
EY. FN) LL aes A hammering by back-lash, and 
: ¢ break with discouraging  fre- 

E : be, SS quency, when made of cast-iron, 
Fig. 86 Fig. 84 if not of very coarse pitch, that 


MovuLpIna SMALL CASTINGS. 


What I mean 
If some plastic substance, say a thick 
coating of mud in the street, be leveled off 
true, anda board be laid upon it, it will fit, 
but if two heavy weights be placed on the 
ends, the center will be thrown up in the air, 


dents like a plastic substance, 
is this : 


far away from the mud; so, too, will the 
same thing occur if a perfectly straight bar 
of cast-iron be placed on a perfectly straight 
planer bed—the two will fit, but when the 
ends of the bar are bolted down the center of 
the bar will be up to a surprising degree. 





is, with very few teeth—eleven 
or twelve sometimes. 

In a certain case it became desirable to in- 
crease the number of teeth, when it was 
found that the breakages occurred about as 
the square root of their number, when the 
form was changed by cutting out at the root 
in this form (Fig. 2) the breakage ceased. 

a, Fig. 2, shows an ordinary gear tooth and 
+ the form as changed ; ¢ and d show the two 
forms of the same width, but increased to six 
times the length, If the two are considered 
as springs, it will be seen that dis much less 
likely to be broken by a blow or strain. 


place for the counter-weights. 
The moving head, which is not expected 
to move while under pressure, seems to hay: 


In fact, is | settled into one form, and when hooked over 


a square ledge at the top, a pretty satisfactory 
form, too. But in other machines built. in 
the form of planing machines, in which tli 


| head is traversed while cutting, as is the casi 


with the profiling machine, the planer-head 
form is not right ; the propelling screw. o1 
whatever gives the side motion, should be 
as low as possible, as should also be the 
guide. 

There is a principle underlying the Sellers 
method of driving a planer table that may be 
utilized in many ways. The endurance gocs 
far beyond any man’s original expectations, 
and the explanation, very likely, lies in the 
fact that the point of contact 
changing. 


is always 
To apply the same principle to 1 
common worm gear it is only necessary to 
use a worm in a plain spur gear, with the 
teeth cut at an angle the wrong way, and _ set 
the worm shaft at an angle double the 
amount rather than at 90°. Such a worm 
gear will, I fancy, outwear a dozen of the 
scientific sort. It would likely be found « 
convenience to have the head of a planing 
machine traverse by a handle or crank at 
tached to itself, so it could be operated lik 
the slide rest of a lathe, rather, than as is now 
the from the end of the crosshead 
The principle should be to have things con 
venient, even at an additional cost. Any 
thing more than a single motion to lock the 
the housing or stanchions 
should not be countenanced in small planers 
Many of the inferior machines 
show marked improvements over the bette: 


Case, 


crosshead to 
at least. 


sorts, so far as handiness goes, while there is 
nothing to hinder the handy from being good 
and the good handy. 

When that the post 
drilling machine first made its appearance, 
there have been added Blaisdell’s quick re 
turn, the automatic feed, belt-driven spindles, 
back gears placed where they ought to be, 
with many minor improvements, it is not saft 
that fhe end has been reached ; 
and when we consider that as a piece of 


we consider since 


to assume 


machine designing, considered in an artistic 
sense entirely, the Bement post drill is th 
finest the world (the Porter-Allen 
engine not excepted, which is saying a good 


ever saw 
deal), is it not strange that of all mechanical 
designs none other has taken on such out 
rageous forms as this? 

One thing that would seem to be desirable 
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and that ordinary skill might devise, is some 
sort of snap clutch by which the main 
spindle could be stopped instantly by touch- 
ine a trigger with the foot ; many drills and 
accidents would be saved thereby. Of the 
many special devices I have seen for use on 
a drilling machine, one used by Mr. Lipe 
might be made of universal use. It isin 
the form of a bracket or knee adjustably 
attached to the post, which has in its upper 
surface a V into which round pieces of 
almost any size can be fastened, so that the 
drill will pass through it diametrically. It 
js not only useful in making holes through 
round bars, but straight through bosses and 
collars as well, 

Che radiakdrill has got so it points its nose 
in all directions but skyward, but whether in 
The handle of 
the belt shipper, in none that I have seen, 
follows around within reach of the drill as 
conveniently as one would like. 


its best form is not certain. 


As the one suggestion I have to make in re- 
gard to the shaping machine best illustrates 
the subject of maintaining true wearing 
surfaces, I will leave it until [reach that part 
of my paper. 

Perfect as are the modern boring machines, 


both horizontal and vertical (and the reason 
they average so good is probably because the 
imitators find no poor ones to copy), there is 


one thing that might in many cases be 
found valuable, and that rotary 
spindle driven at various speeds and 
fixed in a head movable along the 
cross beam of the vertical machine. 
This would be complete for boring the 
crank-pin hole in engine cranks, and a 
complete plain radial drilling machine, 
useful in all shops where the machine 
only has legitimate work enough to 
keep it employed for a part of the 
time. Such a machine could hardly 
be called a compound, and certainly 
not a combined machine, although used 


is a 


for turning, boring and drilling. Com- 
bined tools and machines are seldom 


A common hammer, which 
two 


successful. 
may be said to 
ends, a lathing hatchet, and a Disston’s 
nigger saw, as I believe we used to 
call it down South, cover nearly the 
whole ground in tools, and Scott Rus- 
sell’s idea, as expressed in his remark, 
after viewing a combined machine at 
the Paris Exposition, may be remem- 
bered to advantage. The machine re- 
ferred to consisted of a central post 
with a drilling machine on one side and 
a slotting machine on the other. After 
staring at it with evident curiosity, the 
attendant, somewhat elated at the ap- 
parent interest of his distinguished 
visitor, asked what he thought of it, to 
which he replied: ‘‘ I was thinking if I ha 


have business 


| ing machine are just equally rigid or equally 
elastic, and the punch and die central between 
the two, then the springing, however much, 
would not throw the tools out of register, 
and would do no harm except the waste of 


power. The loss of power in springing a 
machine is sometimes returned when the 


spring returns, but in a punching machine all 
power expended in springing the frame is a 
dead loss. The springing of machine fram- 
ing, the springing of tools, and the work, 
all add to the cost of doing work, not 
/only on account of a loss of power, but in 
|the dulling of the cutters, and in this none 
/more so than the milling machine. The 
tools or cutters themselves are costly, and the 
act of cutting, as performed by an ordinary 
slabbing cutter, differs from nearly all other 
cutting action. Each separate chip removed 
isa wedge-shape piece, and the cutting edge 
of the cutter starts in at the point of the 
wedge. The appearance of a milled surface, 
as ordinarily left on soft metal, is usually 
more uneven than any feed or imperfection 


in the cutter accounts for, and it is safe to 
assume that the teeth of the cutters slip over 
gouge in 


more or less and then bite and 


deeper than if each one took its allotted 
Both actions tend to dull the cut- 


amount. 


ters, and not only the spring of the machine 
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by an emery or corundum wheel, and the 
next, of all I have seen, is done with what is 
usually understood, though perhaps not 
properly, an end mill. Cutting tools, travers- 
ing in curved paths across a flat surface, 
have an advantage in never following over 
twice in exactly the same path, as is the case 
in a planer tool, which probably accounts for 
chatter; 
hand, the cutting blade traverses over eleven 


the absence of but, on the other 


inches of distance to finish a seven-inch cut. 


back and while the traversing 
blades are always at it. 

After a half century of study over the 
lathe and planer, improvement still goes on, 
and in this view what may we not expect a 
quarter of a century hence of the milling 
and traversing cutters and 
devices ?—Reprinted from the Journal of the 
Franklin Institute. 


starting, 


emery cutting 





The Jewelers’ Journal says : 

While it is very common to hear the ex- 
pression, ‘‘ Trade is dull,” upon pressing the 
inquiry, ‘‘ How does it compare with last 
year?” the answer almost invariably has 
been, ‘‘It is as good,” and some say, and we 
think truly, ‘‘ Better than last) year in 
January and February.” In fact, the 
American people have, with their disposition 
to quick trading, encouraged by the rapid 





and cutters tend to produce this result, but 


progress and development of our industries, 


FL 


VAILE. 


IMPROVED STEAM Poump. 


d}an elastic feed motion also contributes to this 


The planer wastes time in stopping, running | 
I 





| 


An Improved Steam Pump. 


We present with this a sectional view of a 
pump, the water end of which has a new 
feature in pump construction. 

In the center of the cylinder and valve 
chamber a ring is cast, which is out 
faced the center line of the 
pump, and on the outside of the water cylin- 
der a flange is cast, which is turned and faced 
to fit the ring in the chamber. This feature 
The outer end 
of the cylinder has a number of studs tapped 


bored 


and true with 


is clearly shown in the cut. 


into it, Which, after the cylinder is in place, 











become so habituated to large and_ profitable 


are screwed out against a ring, which is 
| bolted onto the end of the chamber. The 
j otlnder is securely held in place, 
and yet can readily be taken out, if for any 


reason it is desirable to do so. 


thus 


The opening through the ring is large 


| enough to allow of the pump piston being 
taken out through it if desired, and the head 
is bolted on over it. 

It will readily be seen that this arrange- 
ment of the water cylinder has several ad- 
vantages ; an extra cylinder can be kept on 
hand, which can be substituted fo” the one in 


use at any time, and the change made with- 





out throwing the pump out of service more 
| than half an hour in most thus avoid- 
| ing the long stoppages occasioned by the ne- 
, The 
and 
time be 


cases, 


cessity for re-boring the cylinder. 
proportion the 
can at 
when 
cylinders having different 


between steam 
any 


desired, since 


water cylinders 
readily changed 
sized bores 
can readily be put into the same pump. 
This feature found valuable 
to railroads having a number of pumps 
at different the line, 
working under various heads, because 


has been 


stations along 


all parts can be kept interchangeable 
except this cylinder and the water pis- 
ton, and changes to suit different  posi- 
tions and can be made 
with comparatively little trouble. 
Cylinders made of, or lined with va- 
rious materials may readily be put in 


circumstances 


and they are furnished made of iron 
» lined with brass, porcelain or vulcanized 
rubber, or they may be made entirely 
of any Adjustable 
the piston. The 
» pumps are duplex, either simple or com 
pound, and are built up to 5,000,000 
gallons capacity for 


material, 
) packing is used in 


suitable 


water-works, or 
small enough for boiler feeding. 

The screwed 
jnto their places by a taper thread upon 


water valve seats are 
the outside, and the stems are secured to 
the valves in the same way, and prevent- 
ed from turning by wires which pass 
through the stems and enter holes at 
each side of the chamber. 


The other features of the pump are famil- 


that machine which par I would cut off, the 
drill or the slotter ?”’ What I know about a 
slotting machine is fairly comparable to 
3urton’s knowledge of the French language. 
He said he knew the French language by 
sight, and that’s about the extent of my 
knowledge of a slotter, and possibly this is 
the reason I could never persuade myself 
into the belief that they look well, or as well 
as it is possible to make them. The slotting 
machine, like the overhanging 
class, that is, drilling and punching machines, 
is subject to strains that they have to resist at 
a disadvantage, and where springing to a 
certain extent Might it 
not be set down as a principle that the fram- 


others of 


cannot be avoided. 


ing should be devised so as to have the 
possible harm’? <A 
slotting machine might be so designed that 
all the spring there was in the machine would 
have a direct tendency to throw the cut out 
whereas, if the 
sliding bar was worked with a walking-beam 
there would be no detrimental spring what- 
Evil resulting in a punching machine 
from springing is of another character alto- 
gether; much springing adds immensely to the 
power required to do the punching, and unless 
specially designed to avoid such a result, the 


springing do the least 


of square with the table ; 


ever. 


springing throws the punch out of adjust- 


ment with the die, and bad work and dull 
tools are the result. 


If the upper and lower parts of a punch- 


same result, so that a rigid feed is likely more 
essential in a milling machine than in any 
other. 

Many have thought that asa remedy for 
the difficulties arising from the cause above 
described, that it would be an improvement 
to feed the work to the milling machine in 
the opposite direction, that is, so the cutting 
edges of the milling cutter would start in at 
the large end of the wedge; but whether 
this would be an advantage (except, perhaps, 
in cutting shapes) is doubtful. In the rough- 
ing cut the cutting edge would be starting in 


;on the scale, and in finishing flat work the 


cut is so slight that there could be but little 
gain. 

Milling machines were for years thought to 
be well adapted for small work, but not for 
large, and this idea is likely entertained by 
many yet, while that the 
reason it has not proven successful in large 
work was because there were no large ma- 
chines, while the truth probably is that the 
kind of work has more to do with the ques- 
tion of adaptability than the size, and that 
certain classes of work of whatever size can 
best be done by rotary cutters, while other 
kinds will always be best done by the plan- 
ing, shaping and slotting machines. 

What cutting action shall be adopted to 
perform a certain operation is as much a 


others believe 


question in machine designing as any other. 
The most perfect of all machine work is done 





trade, that the supplying of legitimate regu 
lar marts does not satisfy them. 
would like a continuous boom. We are 
savor of spurt or panic. 
state of trade is of just about 
with 


Should we say the 
the 
collections 


same 


volume as last year, not 


quite as free, we should probably fairly ex- | 


press the situation, 
a 


It has been found that brass tubes, 
properly annealed and suspended in a vertical 
position from a near the top, and 


struck at a point above the point of suspen 


point 


sion, have resonant qualities far superior to 
bells, especially when comparative weight 
This fact 
made the subject of a German patent, and 


and cost are considered. has been 
tubes are being used there for chimes in 
church towers. 

Walter H. Durfee, of Providence, R. I., 
who makes fine hall clocks, is making use of 
these tubes for chimes, which are rung by 
the clock movement at regular intervals, and 
while in his shop recently we saw some 
clocks in which surprising results were at- 
tained in point of and 
volume of tone, by their use. idea of 
the comparative efficiency of tubes for the 
purpose is obtained from the fact that a tube 
three inches diameter outside and one-half 
inch thick, twelve feet long, can be easily 
of one mile, and under 


purity, clearness 


Some 


distance 


heard at a 
favorable circumstances two or three miles. 


} 
| 
| 
really having a steady, good trade, with no | 
| 


when | 


liar, and will readily be understood from the 
They | engraving. 


The builders are the Smith & Vaile Co., 
Dayton, Ohio, and 112 Liberty street, New 
York city. 


The Engineer (London) occasionally makes 


sé 


a point against American inventors,” and 


| the following is one of them : 

They are apparently trying an old inven- 
tion inan American rolling mill. The Amer?- 
can Manufacturer says: “ A public test took 
| place at the Chester Rolling Mills here to-day 
of the new device for the saving of fuel and 
the improving of iron. The process is 
simply the spraying of tine coal, reduced by 
\the cyclone pulverizer to a powder, into a 
chamber attached to the furnace, in which 
the combustion is so perfect that all the waste 
hitherto occurring in) smoke and ashes is 
entirely obviated. ‘The general result showed 
a saving of between 40 and 50 per cent. in 
coal, a saving of 50 per cent. in time of 
heating the furnace, and a greatly improved 
quality of iron.” 

The The 
members when the idea of burning pulver- 
ized fuel 


FOS, 


above is good, man who rc- 


originated is, no doubt, so far as 
But if 
porary could see exactly where the ‘* cyclone 
pulverizer ” comes in, it would, perhaps, have 
a better conception of the matter. The afore 
said pulverizer is a machine for pulverizing 
coal, which it no doubt does very effectively. 
And the item which our contemporary quotes 
was undoubtedly instigated to puff the pul- 
verizer, and not the efficiency of the material 
operated upon, 


venerable. our contem- 





LETTERS FROM PRACTICAL MEN. 





Milling vs, Planing. 

Kditor American Machinist : 
The first object of reading a paper like 
yours others 


the 


is information, and, judging 
by myself, I the 
most interesting part of it to your readers. 

14th, Mr. F. L. 
Johnson says he is alone on the planer side 
Well, Mr. J., I 


place myself with you under the banner of 


suppose discussions 


In your issue of April 


of the question. hereby 
the planer. 

So far as my observation goes, I agree with 
your views perfectly. I have not, however, 
had a very long experience with a milling 
machine—no heavy ones at that—and_ do not 
remember having seen a cut made wider than 
about three or four inches solid ; 


planer of equal value will do four times the 
surface with same depth of cut, and do it 


easier and cheaper as to tools, time of mak- | 


ing ready, attendance, ete. It is useless to 


but so far | PeTience with a milling machine as he might 


1] , 
F . | have. 
as my observation goes, up to that width, a| 


AMERICAN 


more the better, I will guarantee to make 
$3.00 per day, hire the tools, and give him a 
bonus, at the same price per piece that they 
the milling machine—condi- 
tions in all respects being the same. 


cost him on 
In regard to planing with templets, I have 
planed reversing links with them, and many 
other similar pieces of work. 
| I hope you will excuse me for intruding, as 
| this is my first offense in any 
troversy. 
Middletown, Conn. 


newspaper con- 
J. E. Kirk. 
| Machinist : 
In your issue of April 14, 
an article headed 


Editor American 
Mr. Johnson, in 
‘* Milling Machine against 
Planer,” makes some remarkable statements, 
which show that he has not had so much ex- 


He has rigged up a pair of centers toa 
lathe bed, and calls it a milling machine, with 
a feed that is ordinary and a return motion, 
which, according to his own figures, takes 





| half as long to make the return on a four-inch 
. |cut as to make the cut itself. 
myself and | o ‘ itself 


say we did not put the machine to the work. 


It was tested thoroughly by 




























others—all the belt would carry on the vari- 
ous speeds and feeds, even so far as to pull 
the teeth We were told 
the cutters could be run as high as 90 feet a 


out of the cutter. 
minute, but the best we could do was about 
75, and about 40 to 45 was better, on wrought- 
iron. 

There were jobs which could not be satis- 
factorily done on the milling machine. Take, 


| This does not work to suit him (and no 





for instance, a stub end with the strap keyed 
If the end of the rod was milled first, 
as soon as the cutter came to the two edges | 


on. 


of the strap it would cut very perceptibly 





deeper. If the strap was milled first, cutter 


would lift when it 


to the end of the} 


rod, no matter how light the cut in ieee 


came 
case. Even cutting over the side of a strap | 
the cut would be deeper in’ passing the key- 
slot, making a good deal of extra filing | 
to finish. the most | 


approved make, of good weight and _ size, in | 
| 


Our machine is of 


splendid order, and, being expensive, is taken | 


good care of, 


In milling gibs and keys, the last cut, un- 


less very light, always bends them, so that A 
milled up near the size they will finish too | 
small, and although they appear very smooth, | 
will take as much filing as if planed. 
Cheap attendance may pay in a manufac- | 
tory, but I have not been able to see it eco- 
nomical with us. The cutters are expensive, 
and easily broken, and it is not a boy’s job to 
grind them properly. A milling machine is 
a good tool in any shop, but if we cannot | 
have but one, we will take the planer. 
CENTER PUNCH. 
Editor American Machinist : | 
Having read the articles Milling vs. Plan- 
ing that have lately appeared in your valua- | 
ble paper, I would say that in my twenty | 
years’ experience on planers, doing both light | 
and heavy work, I have always found that 
planers, with a well-paid man to run them, | 


are more than a match for the milling ma- | 
chines under the same conditions on all 
ordinary work, taken as a whole, from = sew 
How 
is it that in many shops you tind the milling | 


ing machines to engines, presses, ete, 


machines doing nothing but collecting dust 


for a good part of the time, and the planers | 
with all they can do on work that would | 
come under the scope of work adapted for 
the milling machines. 

Cases have come under my observation in 


a few shops where they have discarded mill 
ing machines and replaced them with planers 
because the planers would do more work, | 
Now in regard to the 
assertion of one correspondent, viz., that he | 


better and cheaper. 


had given up hopes of ever getting a planer | 
hand to put on more than one tooth on the 
down feed. Having had charge in a few 
shops, I will, in justice to the planer hands, 
say that I never had to urge a well-paid man | 
But I have had 
trouble in that line with cheap planer hands 


to put on more down feed. 


and boys. I will here further say to your | 
correspondent, who had that remarkable test | 
made between a $2.50 planer hand and a 
that if he will 
furnish me with a number of pieces, the | 


boy on milling machines, 


|at least, to make the cut he speaks of and 


| get the burrs off his parallel strips, his vise 
| squared up and his soap water ready to go 


wonder), so he rigs up his shaper (which he 
seems to be an expert at handling), to do the 
same work, with a feed which is the most ex- 
traordinary thing, even if you allow no time 
for the return of the head, that I, or any one 
else whom I know, ever heard of. He fed 
his cutter and the work in his milling ma- 
chine so as to make a cut 
a minute, and his tool 
make a cut 5” long, 43; 


5’ long, ;*, deep in 
in the shaper so as to 
deep in one-half min- 
ute. 

Now if this was done, it simply proves that 
the feed on his milling machine was about 
half as fast as it should have been. There is 
no reason why a cutter with twelve teeth in 
it, in a properly constructed machine, running 
more feet per minute, could not be fed just as 
fast as a single tool with only one cutting 
edge. 


It would take an ordinary man five minutes, 


keep his tool in good enough condition to go 
ahead with the work at all economically. 

As he seems to have used a lathe for a mill- 
ing machine, it is just possible that he has not 
a correct idea of how long it would take a man 
running a good milling machine, to get it 
ready for work. Of course, I know there are 
some machines on the market which it takes 
almost as long to rig up as it does to file the 
work out, but they are the exceptions. In 
our shop an ordinary job can be half done on 
a milling machine before the planer hand can 


ahead. E. M. CHAce. 
steam Heating Difficulty Overcome, 
Editor American Machinist : 

In your issue of the 14th inst. I notice a 
question (No, 198) from U.S. U., Springfield, 
Mass., in heating a house. 
Having had a similar difficulty a few years 
ago, [think the plan I adopted will help him. 


reference to 


MACHINIST 






all the difficulty, and has worked to perfec- | 
tion for the last two years. 
Having often got useful hints from the | 
AMERICAN Macurinist, I felt that if my ex- 
perience would be of any service to your cor- | 
respondent he should have it. Of course I 
don’t know that his case isthe same, but pre- 
sume his boilers are used to seal. the returns 
only. JOHN FISHER. 


A Wire Straightener—Soldering. 
Editor American Machinist : 

I am greatly in debt to your valuable paper 
for many hints, and as a partial payment I 
send the following kink. It is not original 
with me. An old gentleman in Bangor, Me., 
who had a little tinker shop. in which he 
amused himself by getting up small patents 
in harness hardware, etc., first showed it to 
I fail to recall his name, but remember 
the quict chuckle with which he straightened 
a very crooked piece of short wire in consid- 
erably less than a minute, on his foot lathe. 
He had two pieces of hard wood an inch 
square and a foot long, hinged together at 
one end bya piece of belt tacked on with 
brads. In these he had drilled holes a little 
larger than his wire, and at an angle as shown 
in Fig. 1. Securing the end A of the wire 
in his lathe chuck, he slipped his pieces of 
wood on over the wire and up to the chuck. 
Starting up his lathe at its fastest speed and 
closing the two pieces of wood asin Fig. 2, he 
drew them slowly to the right and off the end 
of the wire at B. Result—A piece of wire as 
‘* straight as a string.” 


me, 


*F Fig. 2. 
Fig. 1. aia 


rag ack 


py 














WIRE STRAIGHTENER. 


Care must be taken of the unsecured end 
B while running, as it is apt to break loose 
and rap the operator over the knuckles ina 
way that will make him exceedingly tired. 

The tail stock of the lathe can be brought 
up with the center removed and the end B in- 
serted in its place, which will give it steadi- 
ness. 

I have used this device for straightening 
spokes for bicycles after they were cut off and 
threaded, and it worked to a charm. Mod- 
ifications of this tool in metal will readily 
suggest themselves. 

To solder two flat surfaces together—a job 
frequently necessary in tool making—take the 
tin foil off tobacco packages (you can readily 
find it in most machine shops) and lay one 
thickness between the surfaces, previously 





Having had a gravitation system of steam 
heating in my house for some time, I wished | 


tointroduce steam from another boiler 350 | 


: er | 
feet distant, to use week days, while factory 


was running, and still retain the gravity sys- | 
tem for Sundays or a breakdown that might | 

: | 
occur at the factory. Steam was led to house 


at a pressure of from 60 to 80 pounds, into a | 


| drum about 6 feet long and 15 inches diameter. 


From the top of this the main steam pipe was 
taken, in which was a reducing valve, re- 
ducing the pressure to 5 or 6 pounds, 
Wishing to keep the water level in the 
boiler, also to seal the returns, I attached an | 
expansion trap at the required level, to one of 
the return mains. The result was, when the 
trap would discharge it would make a noise 
through the whole system, and would also 
continue its discharge until the whole system 
was drained and the steam admitted to the 


returns, thus stopping the circulation. The 


| plan adopted was to hold the water in the 


boiler by the stop valves in steam and return 
pipes, place the trap at the lowest point in| 
the returns; and put check valves on the 
return pipes from each radiator, so as to pre- 


vent back pressure, This plan overcame | 


wetting them with acid ; clamp them tightly 
and heat until tin foil melts. The strength 
of the joint will surprise one who has never 
tried it. W. R. Macponap. 


Truing Up the Main Journal ofa 
Steam Engine, 


Editor American Machinist : 
It is very interesting to read the many 


ingenious expedients of mechanics when 


|they have to rely entirely on their own re- 
| sources to 


that 
might seem at first as big as a mountain. 
The stimulus of the 
seems to bring out the contrivance. 


overcome some difficulty 
however, 
There 
are many who read these happy thoughts in 
exigencies who might chip in a little them- 
selves. 


occasion, 


It would not do them any harm if 
they would draw something from their sink- 
ing fund of information, for the public good. 
With most, this proves quite a task. It is 
much more agreeable to read or criticise. 
It is nothing, though, to the task they have 
sometimes laid out for them, and they have 
to get through with it some way. 

This brings me to relate an experience | 


had in a quartz mill out West. I was put in 
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charge of the machinery, and found things 


ina bad way. The thumping of the engin 
could be heard over the noise of the stamps 
quite a distance from the mill. The economi 
cal treatment of the ore requires the 

stant running of the machinery fora mont 
or more at a time ; then they will shut dow: 
for a day or two todo some necessary 


| pairs. 


I found among other evils that the jour 
of crank-shaft in the pillow-block was wor 
oval—the greatest and least diameters var 
ing about a tenth of an inch. Iwas told th 
it had been roughed up by heating, ar 
they tried to hand-tool it smooth, while ru: 
ning. 

Nearly every man about the*place cou! 
run an engine, every who had 
chance had left his mark. To strip an 
send the shaft to the nearest machine sho; 


and one 


over the mountains would be very expensiv: 
besides the delay. That was what the man 
agement proposed to do. I thought it could 
be fixed right there. After some hesitation 
the superintendent allowed me to go ahead. 

The engine was a 50 horse-power Fraze 
& Chalmers, having crank-pin set in a disk 
I disconnected the shaft at the nearest coup 
ling, and raised it a little out of the pillow 
block. The second journal was not ‘‘ out’ 
appreciably, so I wedged the box up till the 
shaft was level. 

I laid a 6X8 timber under the disk with a 
small space hollowed out, into which I ran 
some babbitt metal with the disk in place 


This gave an easy bearing. Two timbers 
bolted to the engine bed, with 


their ends against the circumferenc: 
of the disk, made that end secure. 
B The quarter boxes were removed. 
For a slide the only thing 
available was a bar of inch-square 
iron. One piece I dovetailed to 
match the other. The base fitting 
endways in the space of 


rest, 


quarter 
box, a small tool was wedged into a 
the end of. slide. 
was shaped down from 
Two men walking on the 
fly-wheel gave motion to the shaft. 
A board was fixed in front of each, 
by which he could steady himself. 
One of them said it put him in 
mind of old times when he had to walk a 
treadmill in an English prison. I fed the 
slide along with a lever—took off a rough 
and a finishing chip, leaving it smooth and 
true. Then I lined up the parts, re-babbitted 
the boxes, and had the satisfaction of seeing 
the engine start off as smoothly as could be 
desired. 
I think it took three and a half days to do 


recess cut 
The 
cap bolts. 


near 
base 


the job. There was a_ forge, and some 
scraps of files to maneuver with. J. M. 
i 


Practical Drawing. 


By J. G. A. MEYER. 

FORTY-NINTH PAPER. 
PROBLEM 638. 

133. 


of tutersection 


To find the true form of the curves 


made by passing a plane 
through a cylinder. 
Let ¢, ¢, d, d 


the vertical projection of a given cylinder, and 


s, Fig. 327, page 7, represent 


let the cutting plane be represented by the line 
ec, vy; also A B the ground line. It is re- 
quired to tind the true form of the curves in 
which the cutting plane intersects the cylin- 
drical surface. 

In Fig. 327 the cutting plane is shown as 
standing perpendicular to the vertical plane 
of projection, and therefore it is represented 
only by one straight line, ¢, ”,; in fact, 
when any cutting plane stands perpendicular 
to the vertical plane of projection, we can 
only see, so to speak, its edge. If the cutting 
plane is limited in. size, and does not stand 
perpendicular to the vertical plane of pro- 
jection, it must be represented by more than 
one line, either straight or curved, as the 
Thus, for instance, let 
the cutting plane be limited by the lines in 


case may require. 


which it intersects the cylindrical surface, 
Now 
suppose the cutting plane does not stand _per- 


and also, by the bases of the cylinder. 
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pendicular to the vertical plane of projection, 
then the vertical projection of the cylinder 
will appear as shown in Fig. 330, in which 
the curves ¢, 74, 4 83, and the straight lines 
fy 0s, and &, 4, represent the limits of the 
cutting plane. Here we see that because our 
cutting plane, limited in size, does not stand 
pel endicular to the vertical plane of pro- 
jection, it is represented in the vertical projec- 
tion by four lines ; two of these are curved 
and two are straight lines. 

[he purpose of these remarks is simply to 
draw the reader’s attention to the fact that 
when the cutting plane in the vertical projec- 
tion is represented by only one line, we may 
fecl reasonably sure that the drawing indi- 
cates the cutting plane to be standing perpen- 
dicular to the vertical plane of projection ; 
of course to be quite certain we must have, 
in addition to the vertical, the horizontal pro- 
jection of the cylinder. 

Prolong the center line a, a,, Fig. 327, 
below the ground line A B, and from a point 
o, on this line, at a convenient distance 
below A B, draw the circle a, bs ¢. ds, whose 
diameter is equal to c, d, or ¢; ds in Fig. 327. 
This circle represents the horizontal projection 
of the cylinder. Through the center 0, draw 
the diameter c,d, parallel to the ground line 
AB. Now, since the cutting plane stands 
perpendicular to the vertical plane of projec- 
tion, it must cut the lower and upper base of 
the cylinder in straight lines perpendicular to 
the ground line ; therefore, through e, (Fig. 
327) draw a vertical line cutting the circum- 
ference @, b, ¢g d, in the points e, and fy ; 
the line eg f, will be the horizontal projec- 
tion of the line in which the cutting plane 
intersects the upper base of the cylinder ; the 
point e, is the vertical projection of the same 
line. Through », draw a vertical line, cut- 
ting the circumference a, 5, ¢y, d, in the 
points N, and py; the line n, py is the hori- 
zontal projection of the line in which the 
cutting plane intersects the lower base of the 
cylinder. Let us now assume, for the sake 
of clearness, that the portion (¢, d4 4 ds, 
éy Fg dg Mg Py) Of the cylinder separated by 
the cutting plane is removed. Then the 
shaded part in Fig. 328 will represent the 
straight surface of the remaining portion of 
the cylinder, made by passing through the 
cylinder the cutting plane. Here we see 
plainly that the straight surface is bounded 
by the straight lines e, f, and 7, py, and also 
by the arcs eg nm, and f, py. The are ey ny, 
is the horizontal projection of one of the 
lines in which the cutting plane intersects the 
cylindrical surface, and the straight line ¢, 
v, in Fig. 327 represents the vertical projec- 
tion of the same line of intersection. The 
are fy Py isthe horizontal projection of the 
other curve in which the cutting plane inter 
sects the cylindrical surface, and this same 
curve of intersection coincides in the vertical 
projection with, and is hidden by, the line 
4 My. 

Divide the line e, n, into any number of 
equal parts, say three, and let A, A, be the 
points of division. Through the point /, 
draw a vertical line cutting the circumfer- 
ence a, by ¢, d, in the points h, and Z,. 
Again, through the point 4, draw a vertical 
line cutting the circumference a, 5, ¢, d, in 
the points A, Z.. 

Through the points e, h, 44 n, (Fig. 327) 
draw lines e4 ¢;, hg 2,, ete., perpendicular to 

, “4 (do this with the aid of set square and 
T square, as shown in Fig. 71). On the line 
, @g lay off a point g,,; the distance between 
, and g, should be equal to the distance be 
ween the points g, and the ground line A B 
Fig. 828); through the point g, draw a 
line gg ’o* parallel to e, m4, and cutting 


the lines parallel to e, e, in the points 


ig Me T,. From the point g, as a center, 
and with a radius equal to g, e, (Fig. 


328) describe two short ares cutting the 


AMERICAN 





line eg e, in the points f, and e, ; from 
the point js, as a center, and with radius 
equal to j, h,, describe two short ares cutting 
the line h, , in the points 7, and /,,; again, 
from the point m, as a center, and witha 
radius equal to m, ky, describe two arcs cut- 
ting the line 4, /, in the points /,, 4,; and 
lastly, from the point r, as a center, and 
with a radius equal to r, ,, describe two 
short ares cutting the line n, 7, in the points 
p, and nz. Join the f,, t,, lg, Dg by a 
curved line; also join the points e3, 23, 43, vs 
by a curved line ; these curved lines will be 
the true form of the lines of intersection. 

444. Now let us examine the principles 
upon which this construction is based. 

It has already been stated that the arcs 
€, Ng and f, p, in Fig. 328 are the horizontal 
projections of the curves in which the cutting 
plane intersects the cylindrical surface, and 
limit in one direction the straight surface 
(which is formed by passing the cutting 
plane through the cylinder) in our cylindrical 
solid. 
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©: kh, ks 
Fig. 331 
Now, suppose that through the points 


(hy, Ae) (Ay, Ay) lines are drawn on the straight 
surface (€4 %4, €2 fo %_ P,) and let the lines 
be so drawn that they are parallel to the 
lines 


horizontal plane of projection. These 


must be perpendicular to the vertical plane of 








“P. Fig, 329 
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lines hg 7, and ky /, are parallel to the hori- it 
zontal plane of projection, we can see their} 1 
correct lengths (see Art. 242), or, in other 
words, the line 4, 7, shows the correct dis 


tance between the point A, in the are ey 
and the point ¢, in the opposite are 7, Pe, | 
both poivts 2, (in one curve) and 7, (in the | ¢ 
other curve) lying in 
horizontal plane of projection. 
From that at 


a line parallel to the |: 


this we conclude a given 


distance from the upper base, the line /, 7, | and the extremity “4 is to be 


represents the correct width of the straight | 
Py, in the cylinder. The 
same remarksapply tothe lines ¢g f-, Ay 7, and 
Ny Ps, and lead to the correct conclusion that 
these lines represent the correct width of the 
straight surface ig Pg at different 
heights above the horizontal plane of pro 


surface @¢, fs No 


Co Ts 


jection. Once more, in Fig. 328, the dis 
tances between lines ¢s*f's, As ts, Ae ls, Ng De 
are shown foreshortened, and consequently 
the correct between 
cannot be 


distances these lines 
seen. In 
rect distances we must turn our attention to 

e; Fig. 327. The 


surface represented by the 


order to tind these cor 


straight 


line eg, “4 is” part of, or 
lies in, the cutting plane, 
and the 


plane is perpendicular — to 





since cutting | 


the vertical plane of pro 


jection, the line ¢, n,| 
also represents the trace | 
of the cutting plane. Now | 


let us revolve the cutting 


plane around its trace «4 7, 


until it coincides with the | 
vertical plane of projection. 








Indoing so, the points ¢,, 


hy, hy, ug will move in | 
planes represented by the | 
lines €4 Cy; h, h ae Ks ae | 


#4 4, drawn perpendicular 


to ¢. m4; it will also be 
readily conceived that the 
lines on the straight sur 
face of our cylinder sup 
posed to be drawn through 
the points Ay, A, 
dicular to the 


plane of projection 


perpen 





vertical 
must | 
fall in the lines 1, A, and | 
kK, ky after the 
plane has been 
the ‘ 

and ,, in which the cutting 
plane intersects the bases of the 


cutting 
revolved, 


also lines throug h 


eylinder 


must fall in the lines ¢, ¢, and 4 “7. 


coinciding with the vertical plane of projec 


tion, we can see the correct lengths and 
forms of all lines on this plane, and also 
the correct distances between them. Hence 


in Fig. 329 the lines f, ¢3, 73 43, ete., repre- 
in hs, in Fig. 828, 


the distances 7, jg, J, W,, ete., represent the 


sent the lines Te Co; ete., 


correct distances between these lines, Conse 


quently 7, 7%, will represent the correct length | 


of the straight surface in the cylinder ; and 
the 
form of the lines of intersection, 

445, 
it should be readily perceived that in this 


Ss tg ly Dg. Cy hg hs nz, correct: or true 


Recapitulation,—From the foregoing 
construction we have used auxiliary lines /, 


ty, My Ly, 
to be drawn on 


the 
cylinder formed by 
through it. Auxiliary lines should always 
be drawn or assumed to be drawn parallel to 


passing a cutting plane 


either the horizontal or vertical plane of 


projection, so that their true lengths can at | 


once be seen ; in our problem they are drawn 
parallel to the horizontal plane of projection. 


The lengths of the auxiliary lines here used 


are limited by the curves of intersection. In| 


Fig. 329 the auxiliary lines are placed at 
their correct distances apart, the curves which 
join the extremities of these lines, and also 


extremities of the lines f, ¢3, Py “,, Which 


represented by the line ¢, #,, in 


| cylinder as that shown in 


| f,, making 


| éy fy equal to that between the lines a, 4, and 


Now, | 


since Fig. 329 represents the cutting plane | 


Fig. 328; these lines are supposed | 


straight surface in the | 


projection, because they are parallel to the 
horizontal plane of projection, and lie in the 
cutting plane, which is perpendicular to the 
vertical plane of projection, and therefore 
the vertical projection of these lines will 
simply be the points /4, 4,4, and the hori- 
zontal projection of the same lines will be the 
lines A, ty, ky ly (see Art. 239). The lengths 
of the lines A, ¢., and /, 7, are limited by the 
arcs €, M, and f, p,. Again, because the 


* For the purpose of simply determining the 
curves J, ig /3 ps and és A3 k8 ng it is not neces- 
sary to place the line go 7a at any particular dis- 
tance from the line ¢4 n4,; it may be placed in any 
convenient position. But since in our illustrations | 
we have shown the ground line A BZ, it is proper to 
make the distance between the lines e4 n4 and g¢6 
rg equal to that between the ground line A Band 
the line ce de in Fig. 328, so that the relative posi- 
tions of the different views will agree with the 


principles enunciated. 


represent the lines of intersection of the 
bases of the cylinder and the cutting plane, 
will be the true form of the curves in which 
the cutting plane intersects the cylindrical 
surface. 

446. It is of the greatest importance that 
the student should make himself thoroughly 
familiar with this construction and the meth 


od adopted for finding the curves of intersec 





ion, because this method is often applied to 
nany important and interesting solutions of 


practical problems, as will presently be seen. 


Directions. 
lraw the vertical and horizontal projection 


In the space marked Prob. 68 


fa cylinder seven inches in diameter and 


‘ight inches high. Through this cylinder 
issume a cutting plane to be passed, which is 
Fig. 327. 
The extremity ¢, is to be one inch from a,, 
three inches 


frome,. Then tind the true form of the curves 


of intersection, as shown in Fig. 829. Use a 
| three inch seale. 
447. The student will obtain very good 


practice, and also will be aided in becoming 


familiar with the foregoing methods, by 

making a vertical projection of the cylinder 

with the cutting plane not perpendicular to 

the vertical or horizontal plane of projection. 
Hence the following problem. 
PROBLEM 64. 

148. To find the 


NE cylinde Yr shorn in kvq. 327, but with the 


vertical projection of the 


cutting plane making an angle of 60 degrees 

with the vertical plane of projection. 
Let rears 8, Fig. 3380, the verti- 
Fig. 


projection of a cylinder ; 


represent 
331, the horizontal 
itis required to tind 


eal, and As Me Og 85, 
the vertical projection of the curves of inter 
section of the cylindrical surface and a given 
plane. The plane, that is, the cutting plane, 
is to be the same distance from the axis of the 
Fig. 327, and is to 
make an angle of 60 degrees with the vertical 
plane of projection. 

Let A B be the ground line. 

Draw the diameter a, 6, (Fig. 381)so that 
when it is prolonged towards the ground line 
it will make an angle of 60 degrees with the 
line AB. Parallel to a, 4, draw the line e, 


the distance between a, 6, and 
¢e Js in Fig. 828. 


parallel to a, ,, aking the distance between 


Also draw the line Ny 8 


between the lines 
Divide the dis 
in Fig. 331, into 


any number of equal parts, say three ; 


these lines equal to that 
dy by and wy py, in Fig. 823. 
tance between ¢, fe, M3 &s, 
and 
through the points of division draw the lines 
hy ty, kyl, parallel to ¢, f,, terminating 
in the the circle. Divide 
the line 7 7,, that is, the height of the cylin 


circumference of 


der (Fig. 380) into the same number of parts, 
namely three, and through the points of di 


vision /,, 4, draw horizontal lines. 


Through the point eg draw a vertical line, 


cutting the upper base rs in the point e¢, ; 
through /, draw a vertical line cutting /, 1, 
}in the point 44, through 4, draw a vertical line 
cutting Ay A; 


draw a vertical line cutting the lower base 7 


in the point 4,, and through i, 


8 


x, in the point 7,. Join the points e4, Ay, A, 
and #, by a curve, which will be the vertical 
| projection of one of the lines in which the 
cutting plane intersects the cylindrical sur 
lface. Through the points 7., ¢., 7, and s, 
ldraw vertical lines cutting the horizontal 
| lines (Fig. 330) in the points /,, 4, ks and s, 


| respectively ; join these points by a curve ; 
| this curve will be the vertical projection of 
other line in which the cutting plane inter 
sects the cylindrical surface. The are ey i, 
will be the horizontal projection of the curve 
(ghia hy ng 
}izontal projection of the curve f, A; 4; 8 


and the are fy 8, will be the hor 
a 

| Here it will be seen that in order to obtain 
the vertical projection of the curves of inter 
section, we again employ auxiliary lines ; in 
}fact the construction is similar to that in 
| Problem 63. 


to the construction 


And the reasoning applicable 


in Figs. 327, 


329, is also 


applicable to the construction in Fig. 330. 
Hence if the previous problem has been stud 
ied and understood, our present problem will 
also be understood without any further ex 
planation. 

Direction.—In marked 64 the 


vertical projection of the cylinder with the 


space find 
cutting plane, making anangle of 60 degrees 
The 


dimensions of cylinder and position of cutting 


with the vertical plane of projection. 


plane from the axis of the cylinder to be the 


same as shown in Fig. 327. Use a 8 inch 
scale. 

In our next paper we will apply the same 
prit ciples, here employed, to the solution of 


practical problems, 
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Milling vs. Planing. 





5 We publish elsewhere in this issue 
: == === | several communications in which our friends 

To prevent delays all Communications | express their views upon the planing and 
should be addressed to the Company. 








milling machine question, and we have re- 
ceived a number of others upon the same 
question, which we appreciate, though we do 
not publish them, for lack of space, and 
because the points touched upon seem to be 
pretty well covered by those which * have 
appeared. 

There is a contest at 
| between planing and milling machines, not 
only in this paper, but in the shops, where, of 
course, it must eventually be settled. 

It is not a war of extermination, 

Special Aeeddiiiein te. for without doubt there is a field for the 

BR Positively we will neither publish anything in | milling machine, and there is also a field for 

our reading columns for pay or in consideration of | the planer, each being better adapted to the 


advertising patronage. Those who wish to recommend work in its particular field than the other. 
their wares to our readers can do so as fully as they | a ‘ 28 ents 
but our editorial| -he comparative efficiency of milling 
| . 
/machines and planers depends not only upon 
secure either subscribers or advertisers. ‘the character of the work, but upon how 
2" Every correspondent, in order to insure atten- | uch of it is tobe done, the limit of variation 
tion, should give his full name and address, not for | 1 bl i] I 1 1 
publication, but as a guarantee of good faith. | allowable, ane ast, but yy no means le ast, 
8B We are not engaged in procuring patent rights, | upon the man who is to manage them. 
or in selling machinery, nor have we any pet scheme Because a planer may be more efficient 
to advance, or hobby to ride. than a milling machine in a given shop, 
GB We invite correspondence from practical ma- | tai litions 1 with certai 
chinists, engineers, inventors, draftsmen, and all those | under certain conditions, and with “ - —_ 
specially interested in the occupations we represent, | Management, 1S no positive proof that it will 
be so in every shop or under other condi- 


on subjects pertaining to machinery. 
G®™ Subscribers can have the mailing address of tions or management, any more than because 
(as one of our correspondents says) a feed of 
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however; 


choose in our advertising columns, 


opinions are not for sale. We give no premiums to 


their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their Grogs 7 ie 
papers promplly will please notify us at once. a, is fine enough for cutting key-ways, 14 
wide, on a 48” Sellers planer, therefore it is 
Subscription. fine enough for any work on any size 
$2.50 a year in advance, postage prepaid in the planer. 
United States, Canada and Mexico. . . 
. ee — a Mexico , In some few machine shops it would proba- 
$3.50 a year to Other Countries, postage prepaid. ars a A i 
bly pay to use milling machines entirely in 
place of planers, and there are other shops in 
which it would not pay to use them at all, 
but in the vast majority of shops, under in- 
telligent management, it will pay to use both, 
each for its own appropriate work. This is 
The International News Company, not a mere theory, but is proven by actual 
11 BOUVERIE STREET, Fleet Street, Lonpon, Ena., Shop experience. It is undoubtedly true, 
will receive subscriptions for the AMERICAN MACHIN- | however, that the field which can profitably 
sr anne eV: . . 
IST, at 14/7 pe im, postage paid. the milling machine is much 
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The American News Company, New York, N. Y. generally believed, especially by those 
The Baltimore News Company, Baltimore, Md. - : gree 

The Brooklyn News C ompany, Brooklyn, N. Y. mechanics who have had only a very limited 

2 > = . . 
The Central News © ompany, Philadelphia, Pa. experience with them. 
As tending to show the weight which the 
character of the work to be done must have 
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in the choice of methods, we may mention a 
case coming under our observation. There 
|were a lot of cold-rolled shafts about two 
feet long and two inches in diameter which 
were to have a half round groove cut in 
The Northern News Company, Troy, N Y. > - 
The Omaha News Company, Omaha, Neb. them from end to end, the groove being 
The Pittsburgh News Company, Pittsburgh, Pa. about * inch wide and half as deep. 


The Rhode Island News Company, Providence R.I. | || we , 
The San Francisco News Co., San Francisco, C al. Now if these grooves had been required to 


The South West News Company, Kansas City, Mo. . : 
The St. pela donte C ae 2 St. Louis, Mo. , be very accurate as to dimensions and form, 
The Toronto News Co., ‘Toronto, Ontario, Canada. and to be left smooth and in good shape, it 
The Toronto News Co., Clifton, Ontario, C arada. Fz = ‘ L ie 

The Union News Company, New York, N. would have been a job after the milling 

, nC. : ’ . 

tS wasematen howe Conipeer, Washington, machine man’s own heart, but this groove 
The Williamsburgh News Co., Brooklyn, E.D., N.Y. | was only for an oil way 


, and the job was 








being done on a planer. The man had a sort 
of fork bolted in the middle of the planer 
bed over the F-slot, into which the ends of 
the shafts were pushed after being laid in 
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pace | the slot, and they were not fastened down in 
The shaft passed under the tool 
once and the groove was finished, and while 
|it was doing this, the man picked up another 
shaft and laid it on the planer bed beside the 
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and the temptation to rig up a milling 
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man, Of course the man who was running 
that planer was not a mechanic, and could 
not have done a fine job of planer work at 
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oy such cases might be mentioned, 
going to show that the choice of a machine 
to do a certain job must be governed by the 
character of the job, and the decision should 
be made by a mechanic thoroughly familiar 
with both machines, and without prejudice 
for or against either of them. 

Le 


Industrial Insurance. 


The collapse of a so-called industrial in- 
surance company in Ohio recently, is not 
without its lesson to the workingmen of the 
country, who just now are being importuned 
by agents for all sorts of life and accident 
insurance companies, associations, et¢., with- 
out end. 

It appears that the genius who originated 
this particular company succeeded in getting 
the names of some prominent and well-known 
business men interested in it, and their names 
of course appeared in the pamphlets, etc., to 
give the thing tone and inspire confidence, 
and yet when the end came it was discovered 
that the so-called company had never been 
chartered as the laws provide, and had thus 
escaped compliance with the laws regulating 
insurance companies, and all interference by 
the State Commissioner of Insurance. 

While some of the insurance companies 
making a specialty of what they call in- 
dustrial insurance may be all right, we should 
advise our readers to go to some trouble to 
assure themselves as to the standing of all 
such companies, and the soundness of their 
methods, before investing in any insurance 
with them. 

Life insurance has a certain definite value, 
and when it is offered below that value there 
is something about it which is wrong. Gold 
dollars which are offered for fifty cents 
should be critically examined before purchas- 
ing. 

It is well to remember that it is just possi- 
ble that an insurance company which does 
not offer its policies to bankers, and business 
and professional men, is doing a business 
which will not bear the close and searching 
investigation which such men are in the 
habit of giving to such matters before going 
into them, and which most shop men have 
neither the time nor disposition to make for 
themselves, 

Of course we do not pretend to say that 
good insurance cannot be furnished at con- 
siderably lower rates than are sometimes 
charged for it, but it is always advisable to 
thoroughly investigate the methods by which 
it is done, and see that they are based upon 
sound business principles. 

ee 
A Contest of Mechanicians. 


The prosecution of war has settled down to 
a contest of mechanicians. Hereafter per- 
sonal bravery and strategy will play a second 
part in warfare, and mere numbers. will 
count less than ever before. The nation 


whose mechanicians furnish the best guns and 


equipments of war, and make impenetrable 
vessels and forts, will win the battles. Even 
peace is an expensive luxury in these times, 
when the earnings of the multitude must be 
spent to keep up the semblance of an invin- 
cible front. But after all it is better that the 
mechanicians of the world shall settle battles. 
There is sure to be fewer battles, because the 
chances of success can be better weighed be- 
forehand. And in the processes of building 
war ships, armored forts and guns, there is a 
possibility of learning something useful, and 
of general application. Let the mechanician 





upon such subjects, as models of eutlowntea 
methods, and instructive examples of putting 
in force the principles of how not to do any- 
thing in particular. This is a good opportu 
nity to refute these charges, and the first on, 
that has happened in fifteen years, during 
which time the navy yards of the United 
States have been ornamental (with an interr: 
gation point), rather than useful. If the 
Maine is built as cheaply as if made at a p: 
vate yard, the press of the country will owe 
the navy department an apology. 
aie 





The Nashville Meeting of Mechanical 


Engineers. 


It is to be hoped that the meeting of mx 
chanical engineers at Nashville will be we}! 
attended. The distance is quite great fo 
many members to go, but it is a good thing 1. 
note progress outside the regular circle. It is 
probable that those who make the trip will be 
well repaid for their trouble. At the season 
of the year when the society meets tly 
weather at Nashville is likely to be delight 
ful, and the trip will undoubtedly be a pleas 


ant one. 
—_ eo —_—__ 


American Railway Master Mechanics’ 
Association. 


We learn, by circular from Secretary Sin 
clair, that the twenty-first annual convention 
of this association will be held at Alexandria 
Bay, N. Y., beginning at 9 a. M., June 19. 
The headquarters of the association will be 
at the ‘‘ Thousand Island House.” 

Any desired particulars as to routes, hotel 
accommodations, railroad fares, etc., can be 
obtained of the committee of arrangements, 
viz.: H. M. Britton, R. W. & O. R. R., Os 
wego, N. Y.; R. C. Blackall, D. & H.C. 
Co., Albany, N. Y.; J. Davis Barnett, G. T. 
Ry., Port Hope, Ont.; or from the secretary, 
Angus Sinclair, 175 Dearborn street, Chic: 
ro, Ill. 


Guts sin <ND) 
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SUWERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
[f 80 requested, neither name, correct initials nor loca- 
tion will be bo published, 


(232) C. K., East Saginaw, Mich., asks: 
If an article is patented, can I make one for my ex- 
clusive use? A.—No, not without rendering your- 
self liable to a suit forinfringement. 


(233) <A. R., Lathrop, Mich., asks: Is the 
point of cut-off in an automatic cut-off engine 
always the same, or does it vary? A.—The point of 
cut-off is being constantly varied by the governor, 
to suit the load and steam pressure. 

(234) A Reader, Chambersburg,  Pa., 
writes: Will you please give me rules and illustra- 
tiops for finding the transmitting efficiency of 
turned shai ting at different speeds, and under vary- 
ing circumstances? I would like arithmetical rules, 
as I do not understand algebra, and the rules in my 
books are too complicated. A.—-The probability is 
that we could not give you any rules of general 
application which would be any more simple than 
those you bave. If you take the formule given in 
your books and substitute for the letters given in 
them, figures representing the values for the par- 
ticular case, you will find that it is then nothing 
more than arithmetic and a simple matter of multi- 
plication and division. Taking for instance a for- 
mula given for turned shafting, with power taken 
off at intervals, and with bearings 8 feet apart 














come to the front, by all means. It is better 
that the contest be one of mechanical skill 
than one of mere weight of numbers. It is 
better in every way to spend money in pre- 
venting than in prosecuting war, 
——_ ape 

Secretary Whitney has addressed a note to | 
Admiral Gherardi, of the Brooklyn navy 
yard, in which he reminds him that he, as 
commandant, will have placed in his charge | 
the construction of the cruiser Maine, and 
that the people of the country will, ina sense, 
consider him as in competition with private 
yards. This isan excellent move. Our navy 
yards have been held up to derision by every | 





couldf possibly have been planed. 


one in the country of any authority to speak 
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| Now this simply means that H, the horse-power the 
| shaft will transmit, equals the cube of D the diame- 


ter of the shaft, multiplied by R the number of rey- 


| olutions per minute, and this result divided by 90. 


Now, supposing we have a shaft two inches diame- 
ter running 200 revolutions per minute, then sub- 


| stituting these values for the letters of the formula, 


we have, 
23 x 200 
H= 90 


which equals 17.7 horse-power, the transmitting 


| efficiency of the shaft under the given conditions. 


(235) W. Baltimore, Md., writes : 
I have occasion on some work here to either case- 
harden or harden by some acid process, small pieces 
made of machinery steel Is there not some solu- 
tion they can be immersed in to case-harden, or 
some process by which they can be hardened in 
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ted ,cid or a combination of acids? The object being to 
an avoid the two heatings necessary to successfully 
itey case-harden with cyanide or prussiate of potash. 


4,—We know of nothing into which such pieces can 
tu be dipped to harden them after being heated in the 
ordinary manner, but they can be case-hardened in 
the same way that wrought-iron is, by heating in 
bone charcoal and quenching in water. 


_ (236) J. E., Cleveland, O., and ‘‘ Tinker,” 
; Norwich, will find their question about turning 
tapers answered in our issue of April 14, Question 
196. 

(237) H.H., Indianapolis, Ind., will find 
rules for proportioning ports of cylinders in the 
American Macurntist of Sept. 5, page 5, 1885. Back 
numbers can be obtained of newsdealers, or direct 
from this office. 

238) D. D. D., Providence, R. I., asks: 
What is your authority for giving the depth ofa 
aguare thread as 19-20 of the width? The rule gen- 
*¢ rally followed, so far as my experience goes, has 
been to make the thread square as its name im- 
te plies. A.—Our authority is Unwin’s Elements of 
Machine Design, page 117. We quoted the rule from 
memory, however, and thus unwittingly changed 
the form of the rule, but without changing its sig- 
nificance. 

(239) ‘‘ Tinker,” Norwich, writes: Sup- 
posing I have a gear to cut with 35 teeth, and five 
teeth to the inch, how can I find the diameter of 
blank for this gear, and for all other sizes and 
numbers of teeth? A.—It depends upon what you 
’ mean by “5 teeth to the inch,” but presuming that 
you mean a diametral pitch of 5, the size of the 
blank would be found by increasing the number of 
teeth by two and dividing this result by the number 
representing the diametral pitch. In the case you 


yn mention it would be ; 

ia = . ~ — 7.6inches. 

9. The method you name is the one usually adopted 
e for cutting large threads. 

(240) J. W., Mattoon, Ill., asks: 1. How 
el shall T proceed to put a new pair of cylinders on an 
ye old locomotive engine? A.—That depends on the 
S, é, kind of cylinder ‘loose saddle, or cylinder with half 
s saddle) to be put on the boiler, also on the custom 
in the shop in which the engine is to be repaired. 

: 4 In fact, the information you ask for is part of a 
2 ¥ mechanie’s profession, and can only be thoroughly 
e learned by actual practice in the shop. 2. Is not 
1 : the saddle pin on the link so placed as to get the 

least sliding motion of the block in the link? A. 
The saddle pin onthe link is placed so as to cut off 
= equally in any position in which the link may be 
placed. 8. After the locomotive has been stripped 
in the shop, how can I find where to place the 
, rocker box? A.—Set the valve in its central posi- 
tion, and then place the rocker box, so that when 
the rocker is connected to the valve, the upper 
rocker arm will stand in a vertical position. 4 
What kind of a battery, how is it made, and what 
ut kind of materials are used, in which nitric acid is 
9 used to generate electricity? Give name of a book 
treating on electricity for beginners. A.—See 
- Ganot’s Physics. This is a good book for beginners. 
: (241) E.8., Sheboygan, Wis., writes: 1. 


The cams of a Corliss engine valve gear are set so 

as not to unhook the valves until the engine gets up 

to her speed or until the governor begins to act. 

Now, in this position, can the cut-off be prolonged by 

shortening and lengthening the rods? A.—By chang- 

ing the lengths of rods, there will be a change in the 

speed of engine, because the plane of rotation of the 

governor balls will be changed. The difference of 

speed of engine will depend on the difference in 

speed to drive the governor balls in the different 

’ planes. In a well-constructed engine the height of 

the governor plane is determined by the designer. 

and all levers and rods made to correspond ; conse- 

quently, when the engineer makes any changes in 

theme rods, the constructor’s labor has been in vain. 

. We have a stand pipe connected with our water- 

aint system, which, when pumped full, will pro 

duce a pressure of 60 pounds per square inch. Now 

suppose we close the stand pipe at the top, and to 

the top we connect a gauge, and then pump until the 

gauge shows a pressure of 10 pounds, how much pres- 

sure will there be at the bottom of the stand pipe? 

A,—70 pounds if the air is excluded. 3. Examining 

: and washing out a small tug boat boiler, a spot was 

found of about 10 inches long and 4 inches wide 

which had corroded to about 1-32 of an inch. It 

was located inside of the fire-box on the water leg 

under the grates. The day before it was discovered, 

the boiler was carrying steam at 80 pounds’ pressure. 

How isit that this spot withstood the pressure? 

Would it not have blown out if the spot had been 

somewhere on the top of the boiler? A —The cor- 

roded spot was protected by the mud in the water 

leg, and would not have withstood the pressure 

after the boiler was cleaned, neither would it have 

withstood the pressure if it had been on the top of 
boiler. 

(242) Tait, Detroit, Mich., writes: 

In a late number of your paper, I noticed the 

method adopted by Wm. Sellers & Co. of fastening 

the hammer to piston rod end of steam hammer. 

Will you please tell me the advantage claimed for 

doing it that way, and the philosophy of it, etc.? 

A.—We referred your question to Wm. Sellers & 

»., who replied that we were mistaken in attribu- 

ting the method described to them, and kindly 

favored us with a description of their method, as 

follows: ‘Our method is to make the bushing 

tapered on the outside and fitted tightly into a 


| inch above the top of the head. 
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we drop the split bushing or ‘ wedge ring’ into the 
head, out of which it should stand about one-third 
of its width. The head is next put in place upon 
the bar, care being taken to keep the end of the bar 
an inch or two above its true position; the wedge 
ring must now be driven down by asledge and 
setting tool until it is tight ; when this point is 
reached the ring shouid stand about a quarter of un 
The die may now 
be put in and a few hard blows upon the anvil will 
be sufficient to drive the bar home to its proper 
place against the hammer die.” 2. In taking the | 
correct time at observatories, are the observations | 
taken at night from the stars, or in daytime from | 
the sun? A professor once explained to me, as near | 
as Ican remember (for it was long ago and I 
young), that time was taken from the stars more 
correctly than from the sun. A.—With the in- 
struments used in observatories, stars can be seen in 
daytime, consequently, though time is taken from 
the stars, observers are not restricted to the night 
for doing it. Time can perhaps be about as accu- 
rately taken from the sun as froma star, but it is 
much more trouble to do so. The fixed stars never 
vary from correct sidereal time, which is the time 
mostly used by astronomers, and moreover the 
brightest of them, owing to their great distance, 
never appear in the strongest telescopes as any- 
thing more than mere points of light. The tele- 
scope merely makes them appear brighter, without 
increasing their apparent magnitude. This makes 
it unnecessary to make any correction for variation, 
and the actual position of the star is sharply defin- 
ed, and may with comparative ease be determined. 
On the other hand, the sun agrees with ‘‘ mean 
solar” or clock time, only for an instant twice 
each year, at all other times it is either fast or slow 
and in taking a solar observation for time, this 
variation for the time and place of observation 
must be taken into account. Then the sun, unlike 
the stars, has a sensible apparent diameter, and 
owing to the constantly varying distance of the 
earth from the sun, this apparent diameter is con- 
stantly changing, and since, for convenience, the 
exact moment of contact of one limb of the sun 
with the cross-wires is taken, a constantly varying 
correction must be made to reduce the observation 
to the center of the sun. 

(248) Young mechanic, A 
friend is building a certain kind of screw press, the 
screw being driven directly by pulley and belt. 
Wishing to build a larger size, in which greater 
pressure with the same pitch of screw and the same 
number of turns per minute is required, he asked 
my advice as to whether it would be better to in- 
crease the width of machine pulley and belt, or in- 
crease the diameter of the machine (driven) pulley, 
retaining the original width of belt. IT advised him 
to pursue the latter course. My reasoning was that, 
in placing a wider belt on the original diameter of 
the pulley, he could only gain because of the increas- 
ed strength of the belt admitting a greater tension. 
In other words, the increased width of bearing in the 
pulley did not increase its adhesion: the narrow 
belt would pull just as much without slip, provided 
it could stand the same tension as the wide belt. 
Of course the weight of the wider belt would be a 
factorinthe calculation, were it not for the fact 
that the machine, from its peculiar construction, 
must be driven vertically or nearly so. As I under- 
stand this case, by using a larger diameter of pulley 
instead of a wider one he would gain (not power) in 
several ways; first, there would be an increase in 
leverage; second, he would gain because of the 
necessary increase in the velocity of the belt; and 
finally there would be less friction on the shaft than 
if a wider belt (which means a tighter belt) were 
used. 4.—Your reasoning is correct and very good. 
By increasing the diameter of the pulley, and not 
changing the number of revolutions of the screw, 
you increase the speed of the belt, and although 
by this increase of diameter of pulley you do not 
gain any power, you certainly increase the capa- 
bility of the belt to transmit power ; consequently, 
since the machine which your friend wishes to build 
will require greater power to run it, the increased 
power required to drive it can be transmitted 
through the narrow belt passing over a pulley of 
increased diameter. 2. I studied drawing at Cooper 
Institute, New York. I was there taught to shade 
drawings as Mr. Meyer now teaches inthe AMERICAN 
MAcHINIST, that is, elevations right hand and lower 
lines; plans right hand and upper lines. This 
method seems to me to have the advantage of dis 
tinguishing the two views.’ I never knew of any 
other method until required to make pat nt office 
drawings. That institution requires all views to be 
shaded alike except perspective, in which case, how- 
ever, the direction of the light must be the same. 
Would you advise me to shade shop drawings ac- 
cording to the method of the schools, or to shade 
both views alike? A.—It is customary in working 
drawings to shade all tue views alike, and should 
always advise you todo so, unless the rules of a 
drawing room require the drawings to be shaded 
differently. If a finished general plan is to be made 
in which all the falling shadows are to be shown, 
you will find that you can follow only the correct 
way, namely, that taught in schools, The reason 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 





Gear Wheels 
Link-Belting. 
Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link: Belt Machinery Co., Chicago and N. Y. 
Taper attachment on all lathes Lodge, Davis & C 
Compound rest on all lathes Lodge, Davis & ¢ 
Power cross-feed on all lathes Lodge, Davis & C 
Large hollow spindle on all lathes Lodge, Davis & C 
Automatic stop on all lathes Lodge, Davis & C 
See special ads. pages 15 and 16 Lodge. Davis & C 

Shafting Straighteners. J. H Wells, Tampa, Fla. 

Steel Name Stamps, ete. J. B. Roney, Lynn, Mass. 

Lamb Knitting Machine Co., Chicopee Falls, Mass. 

Machine work and pattern making. Anderson 
Machine Works, Peekskill, N 

Light articles built to order by 
Sewing Machine Co., Philadelphia, Pa. 

The 9 Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 

an and Brand Letters. Vanderburgh, 
& Co., 56 Beekman street, New York. 

R. Dudgeon, 24 Columbia st., New York. Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Improved fine tools for mechanics, manf’d by L. 
Starrett, Athol, Mass. Send stamp for full list. 

So id Nickel-Seated ‘‘ Pop” Safety V alves. Con 
solidated Safety Valve Co., 111 Liberty st., N. Y. 

Light and fine machinery to order: 
Catalogue for stamp. E. O. Chase, 


See adv., page 16. 
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foot lathe. 
Newark, N. J. 


Davis Key-Seating Machines, kept in “x _ by 
Manuing, Maxwell & Moore, 111 Liberty st., 
‘ Bradley’ s Power Hammers, the best in ike 
wae! * 20sizes. Bradley & Co., Syracuse, N. Y. 


Burvham’s tehine wheel is sold at net price to 
mill owners, Catalogue free. Address York, Pa. 

Selden Packing, for stuffing-box, with or w om 
rubber core. Randolph Brandt, 38 Cortland st., 

The buildozer, a new departure : forging by pres- 
sure. M’t’d by Williams, White & Co., Moline, Il. 

Silk wiping towels are better and cheaper than 
waste. S. A. Smith, 23 South Canal st., Chicago, II, 

Ice and Refrigerating Machines, 124 built, and all 
successful. David Boyle, 521 Monroest., Chicago, Il. 

The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mfg. Co., 111 Lib 
erty st., N. Y. 

For the latest improved 


Diamond Prospecting 


Dril. address the M. C. Bullock Mfg. Co., 138 
Jackson st., Chicago, I]. 
Engine lathes. band lathes, fine tools. files and 


supplies for machinists and other metal workers. 
Frasse & Co., 92 Park Row N. Y. 

Curtis Pressure Regulators, Curtis Return 
Curtis Damper Regulator. See 
for circular No. 17. Curtis Reg. Co.. Boston Mass. 

Robertson’s damper regulator; no diaphragms, 
springs or packing; the cheapest good regulator in 
market. Hine & Robertson, 45 Vortlandt st., N 

Machinists’ supplies, brass goods, m’f’rs supplies, 
polishing materials, all kinds wire, metals, ete. in 
any quantity. Jordan & Gottfried, 208 Canal st , N.Y 

For Best Return Sieam Traps, Pressure Regula- 
tors, ee: Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13thst., N. Y. Send for des’n. 

otek Cam Cutting—Specialties in fine light 
machinery, patented articles in line of machine 
work. Wardell 8. M. Co., Woonsocket, R. I 

-atent Att'y. R.G. DuBois, 916 F. st., Washington, 
D.C. Reliable service at reasonable rates. Send 
for 38-page pamphlet containing list of references 


Trap, 
April 14, p. 15. Send 


How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for 
circular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 








The Chattanooga, Tenn., plow factory expect to 
enlarge their works. 


The Southern Nail Company are building a nail 
factory at Decatur, Ala. 
C. W. England is interested in building a plow 
and a stave factory at Lonoke, Ark. 
A.J. & W. R. R. Kinett, Oxford, N 
new machinery to their machine shop. 


C., will add 


The Fisher ag sotagine Company, fancy cot- 
tons, Fishersville, will build an addition to 
their mill 100 x 165 


Mass., 
feet ‘ 

The Western Electric Company will build a fac- 
tory to cost $200,C00, at the corner of Greenwich and 
Thames streets, New York. 

The Ohio and Mississippi R. R. Company will re- 
move their roundhouse and repair shops from Jef- 
fersonville, Ind., to Louisville, Ky. 

_Trabner & Co., 57 and 59 Ludgate Hill, London, E. 

, England, send us a catalogue of works on applied 
eer Their list is quite complete. 

The sash and blind factory at South Hadley, 
Mass., destroyed by fire last January, will be rebuilt 
atonce. J. W. Gaylord is one of the owners. 

The mower and reaper works of William Anson 
Wood at Youngstown, Ohio, was recently destroyed 
by fire which originated from natural gas used in 
the foundry. 


The Beals Brake Company, of 16 Exchange place, 
New York, are starting a factory at Norwich, N. Y., 
under the management of Mr. E. Beals, the inventor 
of their brake. 

The town of Warren, Mass., has voted to exempt 
from taxation for ten years any manufacturing in- 
dustry with a capital of $20,000, that will locate at 
the Upper Fails. 

H. K. Porter & Co., Pittsburgh, Pa., are busy on 
small locomotives. They build small locomotives 
for all purposes, one just shipped being 20 inch 
gauge. They are also building a number of street 
car locomotives. 

The New Home Sewing Machine Company, 
Orange, Mass., are increasing their facilities for 
manufacturing They have recently put in the 
Waterhouse system of electric are lighting. They 
have, so far, put in 75 lights. 

The Austin (Texas) Weekly Statesman says: Texas 
is waking up to the proportions of a bantling manu- 
facturing boom. Austin herself soon proposes to 
collect the waters of the Colorado in a canal, and 
plant a couple of million dollars in manufactories. 

The Taylor Manufacturing Company, Chambers- 
burg, Pa., report good business in their ‘*‘ Beck”? 
automatic engine, which they say is giving excel- 
lent satisfaction wherever used. Cooke & Co., 22 
Cortlandt street, New York, are general agents for 
the sale of this engine. 

The Humphrey Manufacturing Company, Towan- 
da, Pa., will, owing to large increase in business, 
build a foundry and machine shop. They build 
sawand grist mill machinery, lath mills, pulleys, 
hangers, couplings, etc., and deal in engines, boilers, 
pipe and fittings and other supplies. 

There is water-works agitation at the following 
places: Burrillville, R. I.; Franklin, N. H.; Warrior 
Station, Ala.; Orleans, Neb.; L ittle Falls, WW. ¥.3 

-arkdale, Can.; Natrona, Pa.; Carterville, Mo.; 
Centreville, Md.; Batesville, Ark.; Ellensburg, N Y., 





Randall's copper-tipped hammers are something 
that every machinist should have; ask your dealer 


to bagpipe & Co., 105 Fulton st., 


.H. Hoffman, consulting engineer, 94 Liberty 
Ph, 7 Mechanical engineering in all its 


the transmission 
water, air and electricity 


brane hes; working drawings for 
of power by steam, 


Parties requiring milling machine or screw 
chine work turnished, in large or small quantities 8, 
will please w Logg to the manufacturers, E. 
Garvin & Co.,, 139, 141, 143 Centre st., New Yo rk © ity. 


The Dieble Mfg. Co., Philadelphia, Pa., mfrs. of the 
Challenge emery grinding and px lishing machinery, 
invite ¢ orresponde nce with all needing this class of 
machinery. Catalogues and prices on application. 


Hot Water Supply. A practical treatise on the 
fitting of hot water apparatus for domestic and 
general purposes. By F. Dye. 82 pages with 25 
illustrations. 12mo., cloth, $1, send for ¢ catalogue. 
E. & F. N. Spon, 12 Cortlandt street, N. 


James D. Cardell & Co., 1900 Passyunk ave., Phila- 
delphia, Pa., boiler makers, manufacturers of tanks, 
stacks, and all kinfls plate iron work: coils of 
wrought-iron pipe for ice machines, blast furnaces, 
paper mills, dye houses, ete., also coii boilers 


“ Indicator Practice and Steam EngineEconomy.” 
By F. F. Hemenway. Contains plain directions ror 
using the indicator, and making all required caleu 
lations from the diagram; also the principles ot 
economy in ope rating steam engines, and current 


practice in testing engines and boilers. Price, #2. 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

‘*Binders*’ for the AMERICAN MACHINIST. Two 


styles—the ‘*Common Sense,”’ as heretofore sold by 





for adopting in the articles on Practical Drawing, 
the method of placing the shade lines in the plan 
or top view differently from those in the elevations 
is because Mr. Meyer believes this to be—although 
contrary to custom—the only correct way, and such 
a course should be adopted in teaching drawing as 
it will avoid confusion when the subject of falling 


us, and mailed to any address at $1.00 each, and the 
** New Handy,” mailed at 50c. each. The 
has stiff board covers, while the latter has flexible 
covers, the full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN MA 
CHINIST Pup’G Co., 96 Fulton st., New York. 


The series of articles by J. G. A. aheg on ** Prac- 
tical Drawing,”’ now running in tne AMERICAN Ma- 
CHINIST, Should be closely tollowed by every stu- 





shadows is studie® But Mr. Meyer does not wish 
to be understood that he condemns the customary 


drawing: he himself follows this practice in the 





tapered hole in the head, In attaching the head 





drawing room, 


practice of shading alike all views in a working | 


dent. They commenced with October 23, 1886 
issue, and up to and including April 7, 1888} 
issue 47 articles have been so far published. Copies 


containing these articles, sent by mail to any part 
| of this country or Canada, at 5 cents each. AMeEr- 
1CAN MACHINIST PUBLISHING Co., 96 Fulton street, 


| New York, 


to show you one, and if he does not kee _e m, write | 
ee 


ma- | 


former | 


Clyde, N. Y.; Madison, Fla.; Nashville, Tenn.; Min- 
| neapolis, Minn.; Fort Riley, Kan.; Helena, Mont. 
Brady, Tex 


The Acme Machinery Company, Cleveland, Ohio, 
have issued their 1888 catalogue of bolt cutters, nut 
tappers and special machinery. The catalogue, in 
addition to the usual cuts and descriptions of ma- 
chines, contains valuable information on making 
dies, and on the proportion of master or hob taps. 
On the cover of the catalogue is a cut of alarge 
screw, nearly square thread, 4 inch pitch, cut with 
the Acme machine, which shows its capacity for that 
kind of work. 

The Laidlaw & Dunn Company, Cincinnati, Ohio, 
recently shipped a large order to Sydney, Australia 
afd have recently sold one of their large duplex 
pumps to Mr. Mashima, who is in this country from 
Japan, buying mactinery. They have also con- 
tracted with the commissioners of the Centennial 
Exposition of tbe Ohio Valley and Central States to 
furnish them with their pipe, fittings and valves to 
be used in fitting up the engines. boilers, ete. Also 
all the material for the steam and water heating in 
the new Chamber of Commerce in Cir cinnati. 


The reorganized firm of Alex. McGee & Co. [St. 
Louis, Mo.), now the McGee, Lattimore & La Barge 
Manufacturing Co., with a capital of $25,000, will 
greatly enlarge their plant and list of specialties; 

| To this end a new building will be erected just back 
| of the present fac tory, on the unoce meee portion 
of the company’s lot, with dimensions 45 by 55 feet 
and two stories high. The new lines, wh ch such 
additional space and capacity will enable the com- 
pany to make, will consist of sash and door ma- 
chinery, moulders, tenoners, mortisers, ete.— The 
Age of Steel. 

Henry R. Worthington, New York, has issued the 
following special notice: Owing to recent improve- 
ments made in the design and construction of many 
sizes of Worthington steam pumps, special attention 
is called to the necessity of stating “ all orders for 
| repair parts, the shop number as well as the size of 
the pump for which the parts are required. =e 
parts illustrated in our general catalogue of Dec. 
1887, are of the new pattern pumps, all of which a2 
numbered above 30,000; but a separate sheet will 
be furnished to illustrate aud describe repair parts 
for pumps Of the older patterns, 
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Machinists’ Supplies and Iron. 
New York, April 19, 1888. 
Iron—American Pig—No. 1X Foundry $20.50 to 
$21 for small lots immediate delivery. No. 2 X 
Foundry, $18.50 to $19.50. Gray Forge $16 to $17. 


*WANTED* 


“* Situation and Help’ Advertisements only tnsertea 
under thes head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
for the ensuing week's issue. 


Wanted —Men to se 1 pla ines, see page e leve n. 


Wanted—aA situation by an experienced drafts 
man. Address Mechanic, Am. MACHINIST. 


Tool maker desires to make change; young man 
27: A1 on small tools and automatic machines. 
Box 97, AM. MACHINIST. 

First-class steam engine erector capable of hand- 
ling men, wishes tochange position ; best references. 
Address Box 98, AM. MACHINIST. 

Situation wanted in New York or Brooklyn by a 
first-class draftsman on marine engine or general 
work. H. P. A., AM. MACHINIST. 

Wanted—First-class draftsman familiar with pipe 
foundry details. Address with references and full 
particulars, M. F., AM. MACHINIST. 

A good mech. draftsman wants to change position, 
if something permanent and prosperous is offered. 
Correspond with ‘‘ A,’? AM. MACHINISs’. 

Wanted—Foundry foreman for general machine 
work. Address, stating age, experience, salary ex- 
pected and references, B. B , AM. MACHINIST. 

Wanted—Position as foreman by _ first-class 
moulder ; understands all branches in the iron 
foundry ; 14 years’ references. H., Am. MACHINIST. 

Situation wanted as master mechanic or erector, 
by experienced man, on all kinds of millwright 
machinery; first-class references. Address’ T. 
Carliss, Stamford, Ct. 

Wanted— Position as machine shop superintendent 
by first-class designer and draftsman, with exten- 
sive and varied experience in steam engine. loco- 
motive, marine and mining work, ete. Address 
Wm. Y. Silver, Box S, Trinidad, Col. 

Wanted—Position as foundry foreman or assist- 
ant ; at present assistant in one of the largest found- 
ries ; understands heavy and light work ; would like 
change; temperate; best of references. Address 
F. E. Homier, 537 Broome street, N. Y. City. 

Designer and draftsman, able to design a new line 
of first-class machine tools, drop hammers, turbines, 
hydraulic motors, hydraulic rams, centrifugal 
pumps and mechanical spec ialties, desires engage- 
ment. Address R, P., 225 Erie St., Cleveland 0. 

Wanted—A situation as superintendent or fore- 
man in amanufacturing concern, by a superintend- 
ent of several years’ experience; accustomed to 
managing men. and taking entire charge of man- 
ufacturing; technical education. Address with 
full particulars, Lock Box 11, Chester, Mass. 

Machinist Wanted—An intelligent young ma- 
chinist with $2.000 is wanted to purchase one-half 
interest in a lignt machine manufacturing business 
which is well established in Boston. He must take 
charge of machine work. and in addition to his 
share of profits will receive fair wages. Address 
L. G., care AM. MACHINIST. 

Wanted—Foreman for a large foundry in North 
Alabama ; also foreman for pattern shop, and book- 
keeper for the works. The capital stock of the com- 
pany is one hundred thousand dollars, and the 
works in active operation. Each person will be re - 
quired to take from 3,000 to 5,000 stock in the com- 
pany. Address P. O. Box P, New Decatur, Ala. 


Wanted—Experienced and competent canvassers 
and salesmen for steam appliances, who are already 
on the road among steam users, and would interest 
themselves in introducing on commission a system 
notin conflict or competition with their existing 
engagements. Address The Hussey Re-Heater and 
steam Plant Improvement Co., 15 Cortlandt st., N. Y. 

A man who has been six years with the leading 
firm of Corliss engine builders, employed both in 
office and onthe road, and is tamihar with all 
their standard work, pumping and blowing ma- 
chines, wishes to make a change, and is open to en- 
gagement to build a line of Corliss engines, for gen- 
eral office work, or to travel; is a practical me- 
echanic. Address Corliss, Am. MACHINIST. 
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+ MISCELLANEOUS WANTS. 


Advertisements will be inserted under this head aj 
35 cents per | line, each insertion. 








Crescent’ Boiler Tube Expander; second to none, 
price in reach of all. Crescent Mfg. Co., Cleveland, 0. 

The Crescent Link Belt Coupling ; something new: 
sample free. Crescent Mrg. Co., Cleveland, O. 

Hard rubber blowing and pre ssing dies and | al 
chinery a specialty. E. O. Chase, Newark, N. 


Inventors, attention— Would like to buy or manu- 
facture on royalty some small patented. article. 
Address Box 2101, Briageport, Conn. 

For sale, cheap. A pair of engines, new, 2144''x246"; 
balance valve and link motions; s75cash. Address 
1313 Third avenue, Beaver Falls, Pa. 

Wanted —To correspond witb parties having spe 
cialties to manutacture in the foundry or machine 
line. ** Manufacturing,’’ Am. MACHINIST. 


Wanted—The address of E. Lawrence, and others, 
who want our new catalogue of small tools. _ E. H. 
Randall & Co., 154 Lake street, Cnicago, Ill. 
Wanted—To correspond with parties having spe- 
cialties to manufacture, small machinery and pat’d 
articles. Address ** Natural Gas,’ AM. MACHINIST. 
Wanted—Specialties in light machinery, hard 
ware and novelties in the hardware line, to manu 
tacture for the Canadian market on royalty. or by 
contract. Address, Box 595, Ingersoll, Ont , Can 


August C. Christensen, 26 Church st., N. Y., mech. 
and bydr. engineer. Prepares designs of water- 


works pumping stations, drawings of steam pumps, 
pumping engines, gen. mach’ry and pat. drawings. 





AMERICAN 


For Sale—One complete set of pulley moulding 
machinery to make pulleys from 6 inch to 40 inch ; 
one 9 ton cupola ; three foundry cranes ; one sheet- 
iron core oven ; crane hand ladles from 40 pounds 
to 7,000 pounds ; complete with necessary bales and 
handles. Address North Star Iron Works, Minne- 
apolis, Minn. 

Wanted Partner—A splendid opportunity to a ma- 
chinist or pattern maker who can furnish tools for 
machine shop in connection with foundry in suc- 
cessful operation, situated in the center of a sugar 
growing region, an extensive lumber manufacturing 
town ; no foundry within 100 miles. Address Box 
107, Plaquemine, La. 


ao ADLEN'S cin 
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20 HAMMER 
DB vi Combines all the 
rt) best elements es- 


P sential in a first- 
class Hammer. 

Has more good 
points, does 
more and 
better work 
and — costs 
less for re- 
pairs than 


any other Hammer inthe World. 


a et 


Established 








With a manufac- 
turing experience 
of over half 
" acentury, we 
recommend 
these machines 
to be the best, 
simplest, most 
durable and 
-Aua_30, 1887 | combining all 
For at a ia the essential 
Indispensable in ‘all 4 elements. 


shops to keep Bradley's Cushioned Hammers and 
men fully employed and reduces cost of production. 


BRADLEY & a Syracuse, N.Y. 





and LABOR saved by using 
thissolid, strong, durable, 
firm hold, quick-working 
Lever (Not Serew) ise. Hasimprov- 
ed Taper-Pipe and other attachments. 
Sold by thetrade. Send for circular, 


TOWER & ier 


95 Chambers Street, ew York. 
Successors to MELVIN PA sy 












MACHINIST 
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THE DEANE STEAM PUMP CO. 


HOLYOKE, MASS., 


New York, Boston, Chicago, Philadelphia, 
St. Louis, 


Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 
SEND FOR CATALOGUE, 








MACHINE TOOLS ON HAND FOR IMMEDIATE DELIVERY, 


15in., 24in. and 25in. Pillar Shapers. 


10in., 16in. and 22in. Planers. 
Pattern.) 


hand. 


THE HENDEY 


15in. and 20in. Traverse Shapers. 


18in. x 6, 8, 10 or 12ft. Engine Lathes, (New 
10, 12 and 15in. Speed Lathes. 
Also our Forming Lathe for special brass work. 


Larger size Planers at short notice, 
A few 2d hand tools also on 


MACHINE Co., 
TORRINGTON, CONN. 





STEEL 





Pittsburgh, Pa. 


In BARS, BLOCKS, SHEETS, RODS and 
WIRE of the finest quality used for TOOLS 
and DIES of every description. 
ERY, SPRING and all other grades for gen- 
eral purposes. 


MACHIN.- 


MILLER, METCALF & PARKIN, 


Chicago, Ilis. New York, N. Y. 





Saws. 
on trial, 





Sebastian, May & Co.’s Improved Screw Cutting 


sot ao L AT HE S rons 


Drill Presses, Shapers, Band, Circular and Scroll 
Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


167 West Second Street, 


Lathes 





CINCINNATI, O. 





arn & COMPANY, 


MANUFACTURERS OF 











Patent Friction peti 
Water St., one Ledge, 
WORCESTER, 





MASS. 





TO WACHINERY MANUFACTURERS. 


Having a first-class Machine Shop and Foundry, 

the latter nearly new, we would like to correspond 

with parties wishing to extend their business. 
HARRIS MANUFACTURING CO., 


Providence, R.I 


FOR SAW MILLS, 
FOUNDRIES AND 

EMERY WHEELS 20: 
GRINDING MACHINES 


ansipvahees oners. 
“te A ROGERS 10 bn SK 
THE HUSSEY RE-HEATER 


and STEAM PLANT IMPROVEMENT CO, 








A. S. HATCH, President, 15 fortlands 
treet, 
S. D. BREWER, Gen’! Man’g’r, NEW YORK, 








Engineering, Steamfitting, and Design- 
ing, Remodeling and Improving Steam 
Plants, Consulting experts in all mat- 
ters pertaining to the use of Steam and 
Heat, 








Poy wer pow? 


GEO. 


95 & 97 LIBERTY ST., 
NEW YORK. 


cama eemeso ENGINES A SPECIALTY 


F. BLAKE MANF’G. CO 


Bees E VERY VARIETY 
OF OF 





BALDWINSVILLE 
CENTRIFUGAL PUMP WORKS. 
IRVIN VAN WIE, Prop., 
SYRACUSE, - N. ¥. 
VERTICAL. 


Horizontal & Suction Pumps. 


Cyediy 100 to 40,000 gals. per minute. 
Pumping Outfits a Specialty. 








PARK MFG. Co. 


34 
Beach 
Street, 


PEEO TO SOLER 


Mass. 
The Park Injector, 


EJECTORS anp JET APPARATUS. 


Boston, 









“Star” L Screw Cut- 
Foot Lathe ting Auto- 
Swings matic Cross 
9x25 in. A Lis. Feed, etc. 
Scroll Saws, poe, 
Circular Free 


of all our 
Machinery 


Seneca Falls Mfg. Co tz? Water St. Seneca Falls, N.Y. 


MACHINE TOOLS. 


ial or General, any size, for the manufacture o7 


Saws, Lathe 
Mortisers. 














Pg Locomotive, Marine and Stationary Engines, 


Ships’ Boilers, &c., supplied to many leading Firms in the 
United States of America. 


Asquith’s Patent Radial Drills 


Unequaled by any in the World. Send specification of re 
quirements. Large Stock of Tools ready for delivery. 


W. ASQUITH, HALIFAX, England. 


COOKE & CO., °°" 
MACHINERY AND SUPPLIES, 


22 CORTLANDT ST., NEW YORK, 


AGENTS FOR 


The Waters 
Perfect Governor. 


Having Adjustable 





Speed, Automatic 
Safety Stop, Sawyer’s 
Lever, and Solid Com- 


osition Valves and 
seats. Also, 


SUPPLIES 


For Mochtaiste, Railways, 
Mills, Mines, Etc. 


Please send for circula 
and state that you saw 
the advertisement in this 








paper. 








MANUFACTURED BY 





THE M. T. DAVIDSON IMPROVED STEAM PUMP 
Davison Steam Pump Company. 





wate SATED BEST PU M 


MADE FOR ALL 
SITUATIONS. 








PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 5s: OLIVER STREET, 


BOSTON, MASS, 





























Boring and Turning Mills 


MADE BY 


BETTS MACHINE C0. 


WILMINGTON, DEL. 
sciiaccmeciiicsorestins 
NOTE THE FOLLOWING ADVANTACES. 
Positive feeds, no friction. 








Spindles entirely independent, can be moved 
simultaneously in opposite direc- 
tions with different grades of feed. 








111 FEDERAL 8ST., 
BOSTON. 








Spindles not round, but of such 
shape as will allow ready adjust- 
ment for wear. 


Great range of feed and abund- 
ance of power. 


Send for list of machine tools on hand for immediate delivery. 
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NICHOLSON FILE CO., Providence, R. |. 


Manufacturers of FILES and RASPS. 
In Quantity, greaterthan 
In Quality, superior to 
In Variety, far ahead of | 
In Reputation—No File sells so easily. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 


For Stationary Enginesand Pumps 
ofall kinds. Lubricators for Sin- 
gle or Double Connection. 


PRICE LIST. 

INGBs 3:5 sidetscis cet : 7’ oar = 3 
Price........-| $10.00 | $1 2.00 $15.00 

-w Capacity ......| spt. | 7. 2 pt. 


NATHAN MANUFACTURING CO.. 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. SOLE MANUFACTURERS. 


any other Maker. 





> 





Steam Pipe. 











24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


Established in 1874, 


CLEVELAND TWIST DRILL CO. 













oe & FELTHOUSEN MFG.CO. )fihaieumd 
5 MANUFACTURERS OF! Factory 
a / Liss A ; Prices 





A. Aller, New York; 8. C. Nightingale & Childs, Boston; Henry I- 
Snell, Philadelphia; Thos. J. Bell & Co., Cincinnati; Shaw, Ken 
dall & Co., Toledo; The George Worthington Co., Cleveland ; 
Goulds & Austin, Chicago; Kennedy & Pierce Machinery Co., 
Denver, Col; Sheriff & Ashworth, Pittsburgh, Pa.; Jos. Baur, 
Manistee, Mich.; Jas. Jenks & Co., Detroit, Wickes Bros., East 
Saginaw: Adolph Leitelt, Grand Rapids; E. F. Osborne & Co., St. 
Paul, Minn.; Rundle, Spence & Co., Milwaukee; Joshua Hendy 
Machine Works, San Francisco; Flynn & Emrich, Baltimore: 
Forbes, Liddell & Co., Montgomery, Ala ; Bailey & Lebby, Charles- 
ton, S. C.: Pond Engineering Co., St. Louis and Kansas City; 
O. B. Goodwin, Norfolk, Va.; Columbus Supply Co., Columbus, O 

C.8S. Leeds & to , Minneapolis; H. D. Coleman. New Orleans. 


WHAT USERS THINK OF Thc 
-, Duplex 





Hall — 


We have used your pumps on many of our elevators, 
some working up to 200 lbs. water pressure, and find them 








HALL especially well adapted fer the — Kae are the 91 LIBERTY 
most reliable and quiet, and the least complicated ; they 
STEAM make no short strokes when Reaserng wretes or air, so re- STREET, 
quire no extra air pump. We believe them most economi- 
PUMP CO., calin the matter of steam and repairs. Our customers NEW YORE. 


who have them in use are highiy pleased with them. We 


recommend them unhesitatingly in every way. Pp 
oe ump. 








Steam | __ WHITTIER ELEVATOR Co., New York, N. Y. 
WHY THIS 16 PUT HERE! 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the j 


Bea THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 


More Efficient, Simple, Durable, and more Economical, both as to running 
expenses and repairs, than any other Steam Pump. 
Call or write for our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
Prices, and hundreds of A-1 Testimonials. Mailed Free, 


PULSOMETER STEAM PUMP CO.,, 120 LIBERTY ST.. N- Y- 


P.H.& F.M.ROOTS, | JOHN WILEY & SONS 327 


Connersville, Indiana, ——PUBLISHERS OF 

MANUFACTURERS OF | SCIENTIFIC AND INDUSTRIAL WORKS. 
PORTABLE FORGES, TUYERE IRONS, ETC. | Send for Catalogues and Circulars.—Free by mail. 

RICE’S PATENT 
FEED-WATER HEATER AND PURIFIER, 

Combined with PUMP, 

After 10 years’ 
existence is still 
unequalled for 
durability, — effi- 
ciency and econ- 
omy. Manufac 
turers should 
carefully inquire 
whether their 
motive power 1s 
generated with 
all possible econ- 
omy. Investi- 
gation costs but 
little time and 






















a> pers 
ROOTS’ NEW ACME HAND-BLOWERS. 


Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, eto. 
8. §, TOWNSEND, Gel. AZT. ) 22 cozruanpr sr, 
COOKE & CO., Selling Agts.,5 NEW YORK. 

In Writing, Please Mention This Paper. 


BEAUDRY’S 








DUPLEX will be very re 
. munerative. 
Power Press Send for Descriptive Pamphlet. 
COMBINING FRANK M. CLARKSON, Detroit, Mich. 


PRESS, SHEARS | 
AND PUNCH. 


EASTERN AGENT, 


WILLIAM HH. BAILEY, 





— 41 Dey Street, NEW YORK, 
ee ee Sterling Emery Wheel Co., 
"Sd Mattoo oe 


= Also manufacturers of 22 Warren Street, New York. 


HARD COAL HEAT- 
ING FORGES. | 

Room 4, MASON B’DG, 
70 KILBY ST., | 

Boston, Mass. 





Our Wheels for Machine Shop 
Work and Tool Grinding 
superior to all others. 











Cc. W. LE COUNT, 


South Norwalk, Conn. 


REDUCED PRICE OF LE COUNT'S 

HEAVY STEEL DOG 2 = 
N Inch. Price “4 
1 -8....$ 40 
1-2 50 


UNION STONE COMPANY, 


38 & 40 HAWLEY ST., 
BOSTON, MASS. 


36 JOHN ST., 
NEW YORK. 





so that if 











} JO Joe B10 4 













- 2? 

S = @ 

27° 2 SS 

02,323 8 

‘ past ti & 

£ 22. wn ss 

S » 3 oo - 

ow 1 7033s 32 oS 

> 11 SO mM ey gs (7) 

> Lis 8Ac¢5g 2 

$ % i aero — 

eo 112 9259 5 2 

. 134 1105 a? > 

3 : 1.20 § oa 

pee 21-4 1.35 » pees 

aa & 14 21-2 1.45 5 ae | 

x r 2p 15 3 1.6 nd 

a 1 3 1-2 1. > @ 

No. 0.—Bench Grinder, 84 in. Arbor. Takes (Rs ae ; = 2 
wheels to 12 in. diameter. £5 19...'5 a 

F ¢ e-. 98 £ ‘i } t - 

Adapted to light grinding, such as tools for wood , 2 $0 (ext <i rc eo 
working purposes, moulding Cutters, Bits, Saws, - iext.6  ...5.00 5 28 J 
One Small Set of 8—by 1-4 inches to 20inch, $ 6.25 


&e., &C. 


One Set of 12—by L-4in, to2 in. continued by 1-2 in. to4 in, 13 25 





DRILLING MACHINES. 


ALL STYLES WITH 
Latest Designs and Improvements. 
For cuts and prices address, 


BICKFORD DRILL CO., 


Front & Pike Sts., Cincinnati, 0. 








Hand and Lathe Diamond Tools for dressing and 
shaping the faces of Emery or Corundum Whec Is 














‘the INJECTOR. 


For Feeding a:1 Steam Boilers. 


RUE’S EJECTOR, 


Superior to all others for Raising and Forcing Water and other 
Liquids. 


NPPR"G. CO., PHILA., RPA. 
CATALOGUES FREE. 


FITCHBURG MACHINE WORKS. 


Manufacturers of 


METAL-WORKING MACHINES. 


Office and Works, 








RUE 





13 to #21 Main Street, 
FITCHBURG, MASS. 





Send for Catalogue (E.) 


\HITE'S FLEXIBLE METALLIC FILLE! 





HENRY CAREY BAIRD & CO., 
For use of Pattern Makers and Architects. | Industrial Publishers, Booksellers and Importers, 


810 Walnut St., Philadelphia. 


HOWARD WHITE, 44 N, 4th ST.,_ 
A 
” ” PA. | ¢@-Our New and Revised Catalogue of Practical and Scien- 
soy s I//" | Send f tifle Books, 80 pages, 8vo., and our other Catalogues and 
¥8 16 Ms, | Send for Circulars. the whole covering every branch of Science applied 
(Circular & | to the Arts, sent free and free of postage to any one f any 


—)|PHILA., 
| Samples, | part of the world who will furnish his address. 
| 


BAILEY’S PATENT COPPER CAP FUSIBLE PLUG. 


A Cheap Means for Preventing Accidents to Steam Boilers through Low Water. 

Highly recommended by the chief Boiler Insurance Companies of Great 
Britain. Over 150,000 sold in Europe since first introduced, with increasing 
sales Highly recommended also by the U.S. Board of Supervising Inspect- 
ors of Vessels at Washington, D. c.; by Prof. R. H. Thurston, and many 
other eminent expert engineers, as superior to any now in use, and filling 
all requirements. Highly recommended also by a number of master 4 
mechanics. [ 
GEO. VAN WAGENEN, 

233 West Street, New York City, 
AMERICAN LICENSEE AND MANUFACTURER. 
er" Ilustrated Pamphlets on Application, 29 


Iron Castings for Dies, Exhaust Tumbling Barrels. 











| 


3 





SOLE 














From ; 7 A specialty, at oN pee a 
Nonutictivers’ AIM tron Foundry  gfWawceaveees Henderson Bros. 


of MANUFACTURERS, 


~” WATERBURY, CT. 


SEND FOR CIRCULAR, 


ORTHINCTON 
PUMPINC 
MACHINER 


Henry R. WoRTHIncron, 


NEW YORK, 
BOSTON PHILADELPHIA 
CHICAGO ST LOUIS SAN FRANCISCO 








T. SHRIVER & CO., 
333 EAST S6th ST., N. Y. CITY. 
Castings with nice surface and fine detail, for 


manufacturers of Silver Ware, Cane and Umbrella 
Handles, &c., &c. For information address as above. 


NEW SELF-SETTING PLANE. 


Sample sent as per Circular. 
—MADE BY— 


The Gage Tool Co., V4 












Vineland, 4 


SEND FOR 


Fifth order from Widdicomb Furniture Co., Grand Rapids, 
Mich : “ Please ship us 6 more of your No. 2 Self-Setting 









Illustrated Catalogue. 


Smoothing Planes. As soon as we commenced buying these 
Planes from you, about a year since, we found them almost 
inAlspensable, and our men like them very much."’ 
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A PHOTOCRAPH OF A 


6H. P. HARRISON SAFETY BOILER 


WILL BE MAILED TO ANY ONE INTERESTED IN 


Safe and Economical Steam Plants of Small Capacity. 


Address, Germantown Junction, Philadelphia, Penna. 





MQTEA 


535 A VALUABLE BOOK for EVERY 
STEAM USER AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


Manufacturers of 


WATER-TU 


107 Hope St., GLASGOW. 


BE BOILERS, 


30 Cortlandt St., NEW YORK. 








Over fifty years’ competition has 
proven this system of boiler to be the 
best in every respect. The LOWE 
BOILER, with all improvements, is the 
simplest, best wearing, and most econom- 
ical of any kind of fuel. 


Send for dicate ona histories of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, sridgeport,com 













Ge snerates steam rapidly and economi- 
cally. Constant circulation of a er. 
Easily Cleaned, Furnac a) eae een per- 
fectcombustion, Best evaporative duty. 
Mate rial and workmans ship Al. Large 
ee ver in use. 

WM.T. BATE & SON, 


=a Sole Manufacturers, 
Conshohocken, Penn. 











eta 
oF Ate OF BOILERS Won 


> CARRY ” IMMEDIATE DELIVERY. 





Condensers, 
and Water Puri 





SEND FOR 


Filters, 


THE WAINWRICHT M’F’C CO. 


65 and 67 Oliver Street, Boston, Mass., 


MANUFACTURERS OF 


Corrugated Tubing, Feed - Water Heaters, 


Expansion Joints, Radiators, 
fying Plants for Steam Boilers. 


ILLUSTRATED CATALOGUE, 





BEST CHARCOAL IRON STANDARD 


Lap-welded BOILER TUBES 


SYRACUSE TUBE CO., SYRACUSE, N. Y. 





&P 


i 
oe 4 ? 


|e 
i 





Foo AEH 


QUICK ACTION VISES. 






LATHE 


CHUCKS. © 


Under 


No. 7 


ft 
Capacity Little Giant Improved. ] 


WESTCOTT CHUCK GO., romsrrGosits Seam Engine & Foundry, QUEIDA, WY 


“mm te ss of all kinds of 


AND DRILL 


Westcott’s Patent, 


holds Oto 4 ine h. 
to & 
Oto & 
Oto 1 


Oto 1 
~ 





=f 





Seud for Catalogue. 7 
Hydrostatic Machinery 


PRESSES, 
PUMPS, 
PUNCHES, 


Accumulator, 


JACKS, 
VALVES, 
FITTINGS, 


(gem Vault Elevators, &c. &c, 
WATSON & STILLMAN, 204-210 East 43d St., N.Y: 
MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES ano MAGHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 








Illustrated Catalogue (300 pages) en on receipt of 
Fourteen Cents. 


THE PORTER 





SIMPLE, CHEAP AND GOOD. 


Send for Catalogue. 


THE HOGGSON & PETTIS MFG. CO., 


New Haven, Conn. 
Mf’r’s of the Sweetland Chuck, &c., &« 


“CUSHMAN” CHUCKS 


Are guaranteed to be right in all respects. Ask to 
see them at your dealer’s, or write direct to the 
factory. Respectfully, 





HARTFORD, CONN. 


THOS. H. DALLETT & CO. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 
















SMOOTH 
INSIDE & OUT, 





ECONOMICAL STEAM BOILERS 


A SPECIALT 


Pond Engineering. (0, * or 


SEND FOR 
PRICES. 





Foundry 


Am oR FLUX. 


SEND FOR LIST OF USERS. 


Evansville Spar Mining Co,, Evansville, Ind. 


I. P. RICHARDS, 





No. 3 Punches, for Rivets 4” to 1” Dia. 





American Standard Gauge & Tool Works, Wilmington, Del. 


Makers of Implements for Standard Measurements. 





JAS. A. TAYLOR & 


° 
Orescent Gauge. 


co, 





THE CAMPBELL MACHINE CO. 


is very thoroughly equipped to do first-class machinist work, 
in experimenting, model making, and the building of 
all kinds of fine light Machinery and Tools. 


Superior Workmanship at Reasonablo Prices, 
Address CAMPBELL MACHINE CO., 





STEEL BALLS 


FOR. ANTI-FRICTION BEARINCS, 


OF BEST CAST STEEL. 


HARDENED GROUND & BURNISHED, 


8-16" to 3’ Diameter. 


Samples and prices on application. 


SIMONDS ROLLINC-MACHINE CO. 


FITCHBURG, MASS, 


PAWTUCKET, R. I. 


Almond Drill Chuck, 


e Sold at all Machinists’ 
Supply Stores. 


=e 
T. R. ALMOND, 
83 & 85 Washington &, 
Brooklyn, N. Y. 













ESTABLISHED 1853. 





HOWSON & HOWSON 


Counsellors at Law Solicitors of Patents 
Philadelphia Offices : 119 South Fourth Street 
New York : Potter Building, 38 Park Row 
Washington, D.O. : 915 F. Street 


BELT CLAMP] 


TRADE MARK. 


THE HORTON j= LATHE GHUCK | 








THE E. HORTON & SON CO., 


Windsor Locks, Conn., U.S.A. 
Send for [llustrated Catalogue. 





J- We. DENNIS, 
14 WEST SENECA STREET, BUFFALO. N.Y. 







Universal Center 
Grinder will grind 
any Short Job i: 
th. Lathe, as we! 
as Lathe Centers 





== FOUNDRYMEN =x 





The march of improvements demands investigation 
for successful competition. Why not investigate 
and save your metal, labor and fuel, $5 to $25 every 


| heat, without dropping your bottom§, by adopting 


THE CUSHMAN CHUCK CO., , 


Keim’s Water Jacketed Steam Jet Cupola 
Furnace, 


Patented in eight industrial countries ; PATENTS 
FOR SALE ON REASONABLE TERMs. Address, 
for particulars, 


The Hartsfeld Furnace Co., 


[LIMITED.] 

BOX 459, CINCINNATI, OHIO. 
cman WHEEL TOOL GRINDER. 
SPRINGFIELD 
Glue & Emery 
Wheel Co. 












Guaranteed 


satisfactory. _ 
atisfactory y Spring- 
field, 
WRITE FOR Mass. 
T.u’s'd Circwar : e 
NO. D. $ 
Patented Sept. os 
25, 1883. - % 
SB 5 
_ : le ® 
Rou? 
iC) 
7 AO < 
- As 
. o 





=e CANE r TON 


And Supplies ant free tou any address on venue of Ten 
ts in ames (for postage. 





CHAS. A. STRELINGER ke CN, Xre8 ced Detrtt Mich 





Write for Prices to 





TRUMP CHUCK. 


The Best and Cheapest Chuck 
made. Will hold STRAIGHT or 
TAPER Shank Drills ACCURATELY. 


3 sizes: 14”, 14” and 8¢”. 


TRUMP BROS. MACHINE CoO., 


WILMINGTON, DELAWARE. 











Universal and Plain Milling Machines, 
Cylinder Boring and Facing Machines, 
Universal Grinding Machines, 
Patent Link Grinding Machines, 


SPECIAL MACHINERY BUILT FOR ALL PURPOSES. 
” PEDRICK & AYER, 1025 HAMILTON ST., PHILADELPHIA, PA. 
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MORSE TWIST DRILL AND MACHINE COMPANY, Sew Bedford, sam. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers o 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


CURTIS & CURTIS, 
Successors to FORBES & CURTIS, 
66 JOHN ST., Bridgeport Ct.,U.S.4. 





“COMPLETE STEAM PUMP 
ONLY SEVEN DOLLARS 





SEND FOR CIRCULAR. 


D, SAUNDERS’ SOM, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 





MANUFACTURERS or YEMANI THIS, PUMP 
The Forbes Pat. Die Stook, aero)! OR WRITE 
Pe Cag ed mreane || TOUS FOR PRICES 


A portable cutti and thread. 
ing machine with which one map 
can with ease th ng ym oh din 


fach'diam. No W/NNE D042 to GBD 


aa Sendfor Illustrated Catalogue SOLE MAKERS 


2 ; 
NER i Ox CINNATI, —— 
| | Lath fed a v | = | 


VanDuzen’s PATENT 











Especiatty Avapteo to Pointing Wire 
Rops ano Wire ror Drawina. 

For Machines or information, address 

the manufacturer, 


S. W. COODYEAR, Waterbury, Ct. 


SOLDERING “Si.cr 
»may be —_— —— RUST 











CYLINDER SIGHT 
FEED CUPS, 
con tres Regu- 

Safety 


ation 








Valves for Stationary, Marine and ounce “Bollere, 
Manufactured by 





J. E. LONERGAN & CO., Brass Founders & Finishers, 
211 RACE ST., PHILADELPHIA, PA. 





Tae, ji 


1s 





Ss Al 
tty ~ a y 


MACHINERY  (C,, 


CLEVELAND, OHIO. 
Manufacturers of 
“ACMB’’ 


Automatic Boltcutters, 


Cutting from 3-8 in. to 6 in. diameter. 
so Separate Headsand Dies. i 


Send for Catalogues and Discounts. SS 
Agents, Manning, Maxwell & Moore, New York. 


Single & 







PAT. DEO, 5, 1882. 
PAT. DEG, 4, 1883. 
PAT. AUG, 95, 1886 





by using our Non-Corrosive Soldering Fluid. 


8 le Bottle, prepaid, for 10 Cents. For sale 
se y "7 dealers. 


STERLING ELLIOTT, NEWTON, MASS. 








3 NGINE tation ond Lathes, Foot wANSING Up ht Drills, 
We are making a specialty of ind Milling Machines. Agents, MA 
14 Inch ENGINE LATHES; 


And are selling them at such very low a ‘ eneapeinellt wenn 
prices that even the Poyerty-| fll. AAT 


Stricken can afford to buy them. MACHINIST’S SCALES, 

















sualatatatital 








L. §. STARRETT, 


Manufacturer of 


FINE TooLs 


ATHOL, MASS. 
SEND FOR FULL LIST. 





No more trouble with Loose Pulley». 
ORMSBY’S PATENT SELF-LUBRI- 
CATED PULLEY BEARING settles the 
business. Can be used on old ornew 
shafts, and in any ition. Send 
for circular and price 

GLOBE LOOSE PU LLEYOO. 

Covington, Ky. 


























Don’t sleep another night until 


you write us We Invite Comparison for Accuracy with all others, 


Priess. 8. Ashton Hand Mfg. Co, EVERY SCALE GUARANTEED. SEND FOR LIST. 
Toughkenamon, Pa.! COFFIN & LEICHTON, SYRACUSE, N. Y, 


U. BAIRD MACHINERY Co. 


kP\Wwrittsbureh, Pa. 


MACHINISTS’ TOOLS AND SUPPLIES. 


Pattern Makers’ Tools. Boiler Makers’ Tools, 
STURTEVANT BLOWERS AND EXHAUST FANS. 














SEND FOR PHOTO OF OUR NEW AND IMPROVED 


17 inch ENGINE LATHE,, 
COMPOUND REST AND TAPER ATTACHMENT. 
HIGHEST GRADE OF WORKMANSHIP. 


THE MULLER MACHINE TOOL Co.,, 
8TH and EVANS STREETS, CINCINNATI, OHTO. 


BORING AND TURNING MILLS oat 


Vi 
LATHES PLANEKS ORILL PRESSES fe aa 
F.P,MICHEL ROCHESTER N.Y. 


L. W. Pond Machine Go. 


Manufacturers cf and 

















for Phototypes and PATENT END GRADUATION. | nan uudubiubntis ut | A astafrlatatslrealostotsitclastettbaslstclatsa and re 








SUBSTANTIAL, 
LOW PRICED 


20 INCH DRILLS, 


With latest improvements, Lever 
m@ or Wheel feed, address 


Sibley & 0 are, 


SOUTH BEND 












THE ONLY PERFECT” ’ 
——— BUFFALO 


The Lightest, Strong zest, 
Most Durable, 


re pole NADAL 


Foppeteyh: | 


BOLT 


“Th MEBEST" 


REMIUM-AT EVERY Thott ON 
—- CATA LOGUES:‘ON: APPLICATION . 


, HEADER 2. | 
POT ES 


BOLT E 

SEY Gols UPSETTERS 
| CARRIAGE BOUT MACIIINERY 
WIRE NAIL MACHIN'. S 


FURNISHING: COMPL | *.? 


Teta AKL ACHE 
Til iad N,OH 1N,') 


Mei] Py . 








Working, and ineve ry wi ay 
THE BEST 


Portable Forge Made. 
===> Bullalo Forge Co., 


BUFFALO, N. Y. 








Dealers in 


lron Working a 


Improved Iron 
Planers a 4 = 
cialty. Feed, pat- ’ 
entec Feb. 9, 1886. 
Belt Shifter, pat- 
ented Nov. 2, °886. 


(40 Union St. wil 
Worcester, i 
Mass. 








NEW HAVEN MANF6. CO. 


New Haven, Conn. 


INON-WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 


WE MAKE 
PRG tIGH gu a BEST eapaarsnceetesn tt 
20-23-25-28-32- eS RILLS FOR SMOOTH CASTINCS 


URRIFRAONYDER | THOMAS D. WEST 


NICE SAYS:—“COAT THE SURFACE 
wor WORCESTER, MASS OF THE MOLDS AND CATES 


“EB Clipse’ Hand Pipe- Cutting Machines. || WITH 


vo r—rowerul nce) Silver Lead or Plumbago. 


pensive, simple in construc- 
tion. Cuts and screws pipes 
Y to 2-inch, Easily carried 


about. 

on Sk" Nox nana | SOS: DIXON CRUCIBLE CO. 
These are powerful and most 

Med 8 So 














| THE BEST IS MANUFACTURED BY 





JERSEY CITY. 











large 

PIPES, with which one man can 

tasily cut off and thread 6-inch pipe. 
No.a Cuts and Screws 2% to gin. 


William Barker & Co. 






0.3 2% to in. Manufacturers of 
it Seite sans ti write us for IRON AND BRASS 
particulars. 


WORKING 


MACHINERY 


140 & 142 E. Sixth Street, 
Nr Culvert, Cincinnati, 0. 


Send for circulars and 


PANCOAST & MAULE, 
(Mention this paper.) Philadelphia. 
Ma We also build Power Machines. 


S(UILUMMIS CARY & MOEN @) , 











STEEL WIRE Offpy DEST Coe 






en 





Friction Driven ; 
Center Grinder 
A neat, simple and cheap tool 
to true up centers, will grind 
AS centers up quic ker than | 
53 can be annealed, turned and 
, will go on any size 
lathe without any adjustment. 


Send for descriptive circular 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


J. wvke & co., [WIST DRILL GAUGE. 


Fine Machinists’ Tools —E. Boston, Mass—Send for Circular 





HUGO BILGRAM, 


440 N. 12th St., Phila. Pa. 
Maker of all kinds of 


MACHINERY. 


Special facilities for Accurate 
Work. 


Bevel Gears cut theoret- 
ically Correct. 





ENERGY MPO CO 
1215 to 1128 8. 15th Street 








SEND FOR CATALOGUE. 
SESTER MACHINE SCREW CO. 








Manufacturers of Set, Cap | 
and Machine Screws, Studs, etc. 








Manufacturers of 


Machinists’ Tal, 


WORCESTER, Mass. _™ 


» SHAPING MACHINES 


FOR HAND AND POWER, 
6’, 8” and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


GAGE MACHINE WORKS, 
Waterford, N.Y. 


Manuf'r's of 


‘FOX, TURRET 


AND 


Ll soa SpeedLathes 
aN Brass Finisher’s 


TOOLS, 


























me prices. 


adopted by the-Martin, Sewall, 
will send one on trial to any Railroad, 


RAILROAD MASTER MECHANICS, 


When applying any system of steam heating to their trains, should re- 
member that a good reducing valve is a necessity. The MASON has been 
Erie and Standard Car Heating Co’s, We 


MASON RECULATOR CO., Boston. 
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WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Suing 


Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Selft-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


{INJECTORS for ALL OONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


Ti Lavi Austra oa 








Double, Single, Angles 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


b Punches and Shears, 


Over 300 Sizes. 
a oat 
foe §6Power Cushioned Hammer. 
















7 GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


PHOSPHOR-BRONZE 
“INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
912 ARCH ST. PHILADELPHIA Pa.U.S.A. 
ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S PATENTS. 


REG TRADE MARKS 


Phosphor sbrong . 





THE BECKETT & MCDOWELL MFG. CO. 
ARLINCTON, N. J. S. A. Beckett, GEN'L MANAGER. 


IRON FOUNDERS AND MACHINISTS. 
MANUFACTURERS OF 


Steam Engines and General Machinery. Specialties: Ore-Crushing Machinery, Stamp 
Mills and Mining Hoists. 


Having Extensive Foundry Capacity, we are prepared to contract for regular 
supply of Machinery Castings, 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 


Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &c. 


Look for brand, “Pure Carbon Bronze.” 


CARBON BRONZE 6O., 


SOLE MANUFACTURERS, 


388 WATERST., PITTSBURGH, PA. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 


RICTION North Adams, Mass. 


~END f Ill ated Price L f Fi Tool 
U N IVE RSAL RAD IAL a tani Boe i Standard Tool €o., iad, Won 


RADIAL DRILLING MACHINE 


= “= THREE DESIGNS. SIX SIZES. 
EMBODY ALL DESIRABLE FEATURES 


+ = PRICES$450.°& UPWARD 
~~ vie UNIVERSAL RADIAL DRIL 


PROKS PBT ROP PRESS.” 


BEECHER & PECK, CONN, 


























Any Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price. 


~ VOLNEY W. MASON & CO 


DROP FORGINGS =P pa? Friction Pulleys, Clutches and Elevators, 


BEECHER & PECK, NEW HAVEN CONN. PROVIDENCE, R. I. 


—T— BAKER'S COMMON 
Powell Planer Co. SENSE OIL FILTER. 


Is the most Simple, Neat, 
Manfrs, IRON PLANERS, Ornamenta), Eifectiv es 
omplete and Convenient 
Worcester, Mass. OIL FILTER in the Mar- 
ket. The whole operation 
is visible, and any ordinary 
man can operate it success- 
fully. It will pay for itself the 
first year, if a little pains is taken 
to catch the waste oil from your 
Engine, Dynamo, Shafting, ete. 
etc. Manufacture dand for sale 
by CHAS. F. BAKER, 


223 Third Ave.,$.B, MINNEAPOLIS, MINN. 


MACHINE TOOLS 


For Immediate Delivery. 



























OSGOOD DREDGE 00., - ALBANY, N. Y. 
BALPE 8. geeccs. Pres. JAMES H. BLESSING, Vice-Pres. 
JOHN KE. HOWE, Secretary and Treasurer. 


Manufacturers of 


REDCES ITCHING ERRICKS ot : eae 7 
Excavators, MACHINES, Etc., Etc. 1 42 in. x 18 ft. bed, treble-zeared LATHE, 
1 82in, x 18ft. bed, treble-geared 66 
1 36 in, x 836in. x 9 ft. stroke PLANER, 
1 40 in. x 36 in, x 12 ft. stroke PLANER, 
1 


{8x 48 x 2ft. stroke PLANER, 

hose planers are held at very low prices. 

72in. Puley TURNING MACHINE, 

f2in, * BORING MACHINE, 

iin. SLOTTER, 

{2 in. Cam Milling Machine for Printing Press 
{ Cam. 


THE NEWARK MACHINE TOOL WORKS, 


Newark, N. J. 








—OOM BINATION PRESDGSE. 


















PHILADELPHIA, PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


THE OPEN-SIDE IRON PLANERS. 


For Accuracy and Dispatch in the performance of th 
regular line of planer work, these tools are guar- 
anteed to be unexcelled by the ordinary 
style of planers of the very best makes. 

For a large class of the Extra Wide and Heavy Work 
requiring the Large and Costly Planers of the regular typ: 
the Open-Side Planers are invaluable. 


The Sellers Spiral Planer Motion is employed on 
these planers. 


DETRIGK & HARVEY, Manufacturers, 


Price, phototypes. etc.. on application. BALTIMORE. MD. 


RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Governor. 
a rT ( Balanced Vatve. High Speeds. 
a Stationary Oilers. Best Economy. 


Gold Medal Cineinnati Exposition, 1884. 


THE JOHN 1. NOYE MFG. CO., 


BUFFALO, Ww. YT. 


WHAT THEY SAY. 


SPRINGFIELD, Onto, April 9th, 1888. 
THE WATERHOUSE ELECTRIC AND M’Fr’a@ Co, Hartford Conn 
Gentlemen;—Replying 
to your favor of the 6th instant, would say that the machine and lamps 
ou furnished us for Electric Lighting are giving the very best of satis- 
action. We are well pleased — them. 
ery truly yours, 
THE W ARDER BUSHNELL & GLESSNER CO. 
Cuas. A. L_weEr, General Manager. 


GOLD MEDAL AWARDED, MECHANICS’ FAIR, BOSTON, DEC., 1887. 
For the best system of Electric Lighting in the World, address 


THE WATERHOUSE ELECTRIC & MANUFACTURING CO., 


HARTFORD, CONN. 


[BEMENT, MILES & CO. 
































Section of F Copees-Wixeowed Light Double Belting. speciall 


iy od apted to use on cone 
£ palers and other hard places. Manufactured by the PACE BELTING CO., Concord, 


= N. H. Also manufacturers of Staple and Special Grades of Leather Belting, the 
amc yiE> “Par 4 BRAND’? Lacing, aud the HERCULES” Lacing. 


zi anne olVé 





Send for Catalogue No, 2. 


COPELAND UL. BURNING STEAM ENGINE 


Water, Steam, Fire. Entirely 
and reliably AUTOMATIC. 
No engineer required. 
Consumes about one-third 
as much oil as other oil 
burning engines. Weight of 
2H. P. engine, 100 pounds. 


Northrop M’f'g Go., 


117-121 N. Front Street 
CAMDEN, N. J. 


General Agents: 
Penna: 





THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit 

20,000 Horse Power 
sold. Prices low. Sat- 
isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, Sonn. 


CURTIS RETURN STEAM TRAP 


For returning steam 
condensed under pres- 


sure,automatically in- 
to the boiler, under 
high or low pressure, 
Manufactured by 
CURTIS REGULATOR CO. 


l to s00 Horse Power. 


General Agencies: 
The Korting 


109 Liberty St., N, Y. 
66 N. 4th St., Phila., Pa. 

Gas Engine 
is placed upon 


108 5th Ave., Chicago, Ill. 
its merits and 


210 S. 3d St., Minneapolis, Minn, 
under full guar 


707 Market St., St. Louis, M¢ 
Send for Circular No. 17. 
antee to every 
purchaser. 


















KrrK Brown, 
18 8. Broad St., Phila. 


Chicago: 
CopELAND S. E. Co., 
199 S. Clark St. 
St. Louis: 
M. M. Buck & Co. 














JA. FAY & CO.822% 


w OHIO, U.S.A. 
BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, Mor- 
tising, Boring, and Shaping, etc. 


Variety and Universal 


WOOD WORKERS. 


Band, Sc rolland Cir ircular Saws, Re- 
sawing ‘Machines, Spoke and W heel 
> {j 2 Machinery, Shafting, Pulleys, ete. 
<= Allof the highest standard of excel- 
lence. 


W. H. DOANE, Pres. 


CATALOGUES on 
APPLICATION. 


KORTING GAS 
ENGINE C0, 


LIMITED. 
60 BARCLAY STREET, 


NEW YORK. 





D. L, LYON, Sec'y, 


WANTED-00 More Tool Agents 


In machine shops south and west 
of Penn, Outfit free. Samp.es 10¢, 


E.H.Ranpatt & Co..154 Lace Sr..CHICAG. ILL. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


These engines are the ‘edaiade result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
=, in Steam Consumption and superior regulation guar- 

= anteed. Self-contained Automatic Cut-off Engines 
12to 100 H.P. for driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


7 mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
SLRS GENTS - WV. Ly SIMPSON, 301 TELEPHONE BUILDING, 4 N. W. ROBINSON, cor. Clinton & Jackson Sts, Chicago, Ill, 
4 18 CORTLANDT STREET, N.Y. { ROBINSON & CARY, St. Paul, Minn, 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLESSING’S PUMP GOVERNOR. 


For use in returning the water of condensation to 
steam boilers under circumstances which make the 
employment of the steam trap undesirable, as where 
the =. in heating — is greatl reduced be- 
low boiler pressure, or where sufficient hood room is 
lacking. Is used in connection with a steam pump, 
so controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary- 
ing quantity of water tv bereturned. Nostuffing boxes 
are, used in its construction, and friction is reduced 
toa minimum. Can be adapte d to suit a wide range 
of conditions. 


Send for circular of Blessing’s Albany Steam 
Trap, Blessing’s Water Circulator and 
Purifier, and Blessing’s Renewable-Seat 
Stop and Check Valves. 


ALBANY STEAM TRAP CO., Albany, N. Y. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


83d and Walnut Sts. Branch Office, 180 Washington 8. 
PHILADELPHIA. CHICAGO. 


_ OVER 25,000 ENGINES IN USE. 
S GUARANTEED Zo Sons. 28,925 ANY Stes Gas Bneine doing 
LODGE, DAVIS & CO. 


CINCINNATI, 
OHIO. 


ee" 17” Engine Lathes for tool rooms a 
specialty. Every lathe complete withtaper [| 
attachment, Compound rest, 1 5-16" hole | 
in spindle, etc. 






































MANUFACTURERS OF 


CABINET TURRET, 
FOX MONITOR, 
SQUARE ARBOR, 
TURRET CHUCKING, 
and HAND FOX LATHES, 


VALVE MILLERS, COCK GRINDERS 
SLIDE RESTS, ETC. 


WILSON’S 
SPEED CONTROLLER, 


As attached to the Gover- 
nor of a Corliss Engine, 
made only by 


Remington Machine Co., 


BUILDERS CF 
CORLISS ENGINES, 
BOILER MAKERS AND 
BRASS FOUNDERS, 


Wilmington, Del. 





' The Hall eaito ie Ameren for Heavy Work. 
WILLIAM TOD & CO., ame rag 
youncstown, onio.|W, 6. YOUNG & CO., “uncieces s 


Engine Lathes, Hand Lathes, 
LARGE STOCK ON HAND 


FOOT POWER LATHES, SLIDE RESTS, Ete. 
oF EAGLE Soc0 


JONES & LAUGHLIN’S ANVIL 


Gold Rolled Shafting|*, vo 


Trenton, N. J. 














The Fisher Double Screw Leg 
Vise.— Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


FOR WHICH WE ARE AGENTS. 


CAN FUKNISH QUICKLY 


H Send for Circulars. 
angers, Pulleys, &C.| rss 
Anvil, — Best 
x Cast Steel 
Aso In Stock, A Fuuui Ling Face & Steel 


5 sand 
anany Eng: 
MACHINE TOOLS. |!)hsit 
ranted and 
lower price. 





SEND FOR LIST. 


E. P, BULLARD, 


62 College Place, 
and 72 Warren Street, 


NEW YORK. 





BOILER EXPLOSIONS anc 
damage from too little and too much 
water can be obviated, wane securing 
economical results, by using the RE- 
LIANCE SAFETY WATER COLUMNS 
Warranted and sold by Boiler Makers 
and Dealers peperelly. 
&@ Send for Illustrated Price List. 


RELIANCE GAUGE C0., ~ 
27 EUCLID AVENUE, 
CLEVELAND, OHIO. 

















“STEAM ENGINES 
IN » 
Fun. varie” 


CONTRACTS TAKENgs@ie 





J Iron Wee 
oS Cont [SSO. 
ENGINES 
High Pr essure. 
_ Condensing Compo, oun 
TUBULAR BOILERS. 
, GEO-A-BARNARD 


“AGENT - 


“FATE COMPANY, Dull, 


WAYNESBORO, PA. 








Eigse Carlss Engine 


Non-Condensing, 
Condensing, 
Compound, 
40 TO 1,000 H.P. 
Send for Circulars. 


E.P. HAMPSON & 00. av: 

36 CORTLANDT ST., 
NEW YORK, 

Sole Eastern Agents. 








Sus , ) 
ma i! A GENUINE “ “ CORLISS.” 


M. J. TIERNEY, 20 NORTH CANAL STREET, CHIOAQO, WESTERN ACENT. 


ene R Gy 





1 KOBERy ae 


Awe RETURER OF pROVED 











GENERAL MACHINERY. Se 
IRON AND BRASS CASTINGS r 


NEW YORKOFFI(h; 
Room 6, 

COAL AND IRON EXCHANGE, Smee 

Cor.CorTLANDT& CuHurcHST. —* 


OIL ENGINES. 


For Printers, Steam Yachts, 
pumping water, sawing wood, 
making ice- cream, Carpenters, 
Mechanics. 1to5H.P. Faei, 
Kerosene. No dust. Auto” 
mene in fuel and water ou 
Illustrated Catalo 
4 Mention AMERICAN 
CHINIST. 


SHIPMAN ENGINE CO., 
92 Pearl St., Boston, Mass. 


JOHN McLAREN, 


BUILDER OF——~ 





WOOD-WORKING MACHINERY 


For Planing Mills, Furni- 
ture, Chair and ‘Cabinet 
Factories, Cabinet Works 
and General Wood-Work- 
ing. Send Stamp for Il- 
lustrated Catalogue to 


Rollstone MachineCo, 
45 WATER ST., 
FITCHBURG, MASS 


FLATHER LATHES 


CORLISS 14, 15, 16, 18, 20 and 24 
Engines, Inch Swing. 
AIR 


"=" Any length of Bed upto 20 feet 


BOILERS. 
SPECIAL CHARACTERISTICS. 


Large Hollow Spindles. 
Great Range of Feed. 

Proper Proportions. 

Fine Workmanship. 

Turret Attachment. 

Taper Turning iia i oe 


Works at Nashua, N 


HILL, CLARKE & C0. 


a dik Selling Agents, 























—, 


Lak OMRON — Be ase 


STEARNS M’F’G SOMPANY, 


ERI E, PA. 
ENGINES from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY. 


Works at Erie, Pa. 











New York Store, 40 Cortlandt Street, 
SMITH & BARNHURST, Managers 


156 Oliver St., - Boston. 
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BROWN & SHARPE MANUFACTURING CO., 
PROVIDENCE, R.1., U.S. A. 
FINE MACHINERY, TOOLS OF PRECISION. 





INVOLUTE GEAR CUTTER. 


Coincident with the rapid and wide extension of the use of Milling Machines, has come an increased demand for Milling 
Cutters. Without good cutters, the efficiency of Milling Machines is much abridged. 

In extending the product of its Milling Department, the Brown & SHARPE M’F’G Co. has made many new varieties of 
Milling Cutters, and in order to supply the wants of customers, has found it necessary to greatly increase the number 
carried in stock. The INVOLUTE GEAR CUTTERS in stock are from 3 to 48 poem, 8 cutters to each pitch. The Epicycloidal 
are from 2 to 10 pitch, 24 to each pitch. The curves of gear cutters are obtained by machinery. SIDE MILLING CU TTERS, 
from 3 1-2 in. to 8 in. diameter, are carried in stock. On work having ogy surfaces, these cutters may be used in pairs, 
FORMED CUTTERS, for es om | various outlines, are made to order. hese, as also the Gear Cutters, can be sharpened 
without changing their original form—a feature appreciated by those peecncing work in duplicate. By making cutters in 
large numbers, with expensive special tools, much eater accuracy has been attained than can be reached by the usual 
methods of manufacture. Users of cutters will generally find it more economical and satisfactory to purchase from 
experienced makers, rather than to attempt to manufacture forthemselves. Catalogues mailed on application. All kinds 
of cutters made to order. * 


GLOTTING JW[ACHINES 


9 to 48 in. Stroke. New Patterns. 
RAM GUIDE 


ADJUSTABLE VERTICALLY. 


Feed always takes place at upper end of 
stroke—never during cut. 


‘VERY HEAVY AND POWERFUL. 


NILES TOOL WORKS 


Hamilton, Ohio. 


‘NEW YORE, - - 
PHILADELPHIA,  - 
CHICAGO, ; 


SIDE MILLING CUTTER. 


FORMED CUTTER. 




































96 Liberty St. 
705 Arch St. 
96 Lake St. 








“THE YALE & TOWNE MFG CO, 


> _____ STAMFORD CONN] == 
NEW YORK. CHIGAGO.PHILA.BOSTON. _ 





The Original Unvuleanized Packing 
CALLED THE STANDARD aii Cuters'are compared. 


Accept no packing as JENKINS PACKING unless 


~ ty S stamped with our ‘Trade Mark.” 


INS (© PA 


yp) STANDARD: 


“¢ 
ra RADE MARK 


1 JOHN STREET 


7 N.Y. 
105 MILK STREET, BOSTON. 
. 13 SOUTH FOURTH ST., PHILA. 


54 DEARBORN STREET, CHIC.\GO. 


SHAPERS, ENGINE LATHES & DRILLS. 


LODGE, DAVIS & CO., 

CINCINNATI, OHIO. 

$0 inch Upright Drills. 25 inch Back Geared. 
28, 32, and 40 inch Power Feed Drills. 








9 
. 


SHAPERS, 
8’’, 10’, 15”, 20’, 26’, 32” Stroke. 
ENGINE LATHES 


17”, 19’, 21”, 24”, 29” 





WRITE FOR PRICES, IT WILL PAY YOU, 
(See special notice of Engine Lathes on page 15.) 


EBERHARDT, 


Newark, N. J. 





Headquarters in New York City for 


STANDARD 


MILLING MACHINES, 


UNIVERSAL, LIGHT, OR PLAIN FOR 
HEAVY WORK. 


ALL SIZES READY FOR QUICK DELIVERY. 






Machines shown in operation by the man’f’rs, 


E.E.GARVIN& CO., 


139-141-143 CENTRE STREET, 





N 
e ™~, 


> 


PAT. SHAPERS. 


Sizes, 10’, 15’’, 20”, 25’ and 30” in stock. 








THE PRATT & WHITNEY CO. 


Hlartford, Conn., 


MANUFACTURE 

Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feeding 
Hand Drilling Machines for Blacksmiths; Upright Drilling Ma.- 
chines, single and multi-spindle, both those in which the spindles are withou;: 
feed movement and tables are operated by hand or foot lever, and those jy 


which the tables have provision for adjust- —p7) 
ment, and spindles are fed by hand lever, 


or by hand wheel, or automatically ; also, 
Horizontal Drilling Machines, 
single and multi-spindle. 


WESTERN BRANCH, 100 West Washington St., Chicago. Ills. 


THE BILLINGS & SPENCER co, 


HARTFORD, CONN. U.S.A. 


MANUFACTURERS f { 


ao f IN12 SIZES 
BILLINGS | yy 4 yaaa 

DROPFORGED — BS fir 72a en 
= JDING FIN 


LATHE DOGS VU" cory ill BA ge ne 
ime)=i03 48) ™ / 7 ii y Bg L 
FROM BEST wy \ CLAMP 


€ " i ; AND 
STEEL FOR | ‘ . DIE DOGS 
THE PURPOSE 2 


DROP FORGINGS OF COPPER,IRON AND STEEL OF ALL DESCRIPTIONS. 


BRASS "WORKING: MACHINERY, REMOVAL. 
j ia. & 16in. Mowstos THE POND MACHINE TOOL COMPANY, 


Valve Milling Mach’ Formerly of Worcester, Mass. 

















Double Key} The newshops of this company are located at 
Lathes, Plainfield, N. J., forty minutes’ ride from New York 


city on the line of the Central Railroad of N. J., and 
Speed Lathes comet of the following: : 
Slide Rests. A machine shop 500’ long by 100’ wide; a foundry 
> 1250’ long by 90’ wide; also commodious buildings 
Revolving | for the storage of sand, coal, coke and pig iron; 
Chucks for | ample and convenient wash rooms for the men; fire 
Globe Valves, | proof two story pattern storage; blacksmith shop; 
engine and boiler houses. These buildings are de 
i Tyodewed tached from the machine shop and foundry. There 
waeae, is an elevated railroad for the convenient distribu- 
| Small Tools | tion of raw materials, and a railroad running 
and through the machine shop forshipping. The whole 
narcecne. —@ - i plant is supplied with the incandescent system of 
— electric lighting. 

WARNER & SWASEY Cleveland 0 The machine shop and foundry have overhead 
: ) | traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 

for making the heaviest class of castings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs, 


SALESROOM and OFFICE, 111 & 113 Liberty St, MN. Y. City. 
NEW SHOPS, Plainfield, N. J. 





Photographs 
pplication. 


Lowell, Mass., U. s. A. 


. Cuts, 
on & 








Manufacturer of ENGINE LATHES 


from 16 to 48 in. swi 
and Prices furnishe: 


GEO. W. FIFIELD, 





Gear Wheels and Gear Catting.—I make g¢ u 
order, or cut teeth on g blanks sent to me. Of all kinds. ot 
all sizes to six ft. dm. Small orders or large ones. Fine g or 
cheap g._ Small cast g. Ready made brass g y mail at low 
prices. Bevel g with perfect planed teeth. and Book on 
&, $1. Facilities comp'ete. Terms reasonable. Send for cat. 
GEO. B. GRANT, 66 Beverly St., Boston, Mass. 


KEY-SEATING 
MACHINES, 


and 20-in, Drills 


A SPECIALTY. 
Our Key-Seating Machine 


will save enough in 60 days’ 
use to pay first cost; no 
shop can afford to do with 
out one. We have now 
ready tor prompt shipment 
both Key-Seating Machines 


J. M. ALLEN, Presrenr. 
W. B. FRANKLIN, Vior-Preswent. 


J. B. Preroz, Skorerary. 








Lathes and Planers 


FOR ALL PURPOSES. 


THE G. A. GRAY CO., 
and 20-in. Drills. Send for 


Photo. and Catalogue. 477, 479 & 481 Sycamore, cor. Webster, Cincinnati, Ohio. 


wine ee y. Photographs and prices sent upon application. 


PRATT & LETCHWORTH, 
PROPRIETORS 
L CASTI mp Petele Sieh Fennizy, 


}) PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


SHEET METAL GOODS PMO ere" °* DROP HAMMERS. 
STILES & PARKER PRESS CoO. 


MIDDLETOWN, CONN. 
Branch Office and Factory 203, 205, and 207 CENTRE STREET, NEW YORE. 


eee RE 























JU.M.CARPENTER Baar 





NEARLY 1500 IN USE. 
GEAR AND RACK CUTTING TO ORDER 


Send for Iustrated Catalogue. MEW YORK CITY. 





Tusine 


PAWTUCKET.R.I 




















